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ABSTRACT
Miller, Kurtis D. PhD, Purdue University, December 2017. It was a Time of Confusion: Managing Uncertainty in a New, Competency-based Polytechnic Program.
Major Professor: Felicia Roberts.
Higher education in science, technology, engineering, and math (STEM) faces a
number of challenges. There are many calls for STEM education to make signiﬁcant
changes moving forward, including calls for competency-based learning and greater
integration of the humanities. These eﬀorts require systemic change (Reigeluth &
Garﬁnkle, 1994). Systemic change has signiﬁcant impacts on students, teachers, and
other organizational stakeholders. The challenges of systemic change create significant uncertainty and experiences of uncertainty can interact in a number of ways.
Communication as a ﬁeld is well positioned to speak to how many of these challenges
can be avoided and/or avoided.
Communication theories focused on uncertainty should be integrated into research
on systemic change because uncertainty is a deﬁning feature of systemic change in
higher education. Uncertainty has been a central focus of communication research
for decades. Use of uncertainty theories in these areas needs to focus not only on
uncertainty in general, but on how uncertainties become interrelated. This dissertation integrates two of these theories, Problematic Integration Theory (PIT, Babrow,
2007) and the Theory of Managing Uncertainty (TMU, Kramer, 2004).
PIT focuses on how individuals integrate evaluations of both the value and the
probability of potential outcomes. Most of the time, individuals do not have any
diﬃculty integrating perceived values and probabilities, but when individuals experience uncertainties about and mismatches between these evaluations, they experience

xviii
problematic integration (PI). According to PIT, these PIs have the potential to be
mutually inﬂuential, both within the individual and across individuals.
TMU focuses on the processes that individuals use to manage uncertainty. TMU
takes an organizational perspective on uncertainty, emphasizing that uncertainties can
be experienced at both the individual and organizational levels. In addition, TMU
describes how uncertainties experienced at diﬀerent levels within an organization can
be interrelated. Uncertainties experienced at one level in an organization can promote uncertainties elsewhere and can directly impact abilities to manage uncertainty
throughout the organization.
This dissertation focuses on the Purdue Polytechnic Institute (PPI) as a case
study of systemic change in STEM higher education. PPI was created to accomplish several of the aforementioned goals of reform in STEM eduction. It focused
on competency-based assessment and integrated humanities into the STEM curriculum using a problem-based, experiential, interdisciplinary approach to learning. The
primary source of data analyzed in this dissertation were interviews with students,
faculty, and teaching assistants (TAs). These data were part of a longitudinal process
of research design which was informed by participant and complete observations, interviews, surveys, and other forms of data collection. Interview responses were coded
and analyzed for experiences consistent with uncertainty and the various forms of PI.
Experiences of PI were then organized into emergent themes in order to address four
research questions:
RQ1a: How do students’ descriptions of their experiences reﬂect PI?
RQ1b: What communicative and relational resources do students draw upon to
manage uncertainty and PI?
RQ2: How do individual and organizational uncertainty interact in this system?
RQ3: Are students experiences of uncertainty aligned with the organizations
stated values and goals?

xix
Students expressed experiences which were consistent with all four types of PI
described by Babrow (2007). Students typically experienced ambiguity while entering
the program. As they settled in, they found that some aspects were diﬀerent than they
expected, leading some ambiguities to resolve to experiences of diverging probability
and evaluation and other forms of PI to appear. In general, students believed that
these diﬀerences from what they expected made the program better overall, even
though they also promoted experiences of uncertainty and PI.
Most of the diﬀerences that students encountered were due to the unique approach
used in PPI, especially its combined focus on student autonomy, student-directed
learning, individualized instruction, its focus on learning-by-doing in context, and its
use of multiple faculty members for each class. Although students strongly preferred
the “learning-by-doing” approach they encountered in the program, they had signiﬁcant problems with “feeling like they were learning” due to the ways that the program
departed from the traditional methods that they were used to based on their prior
experiences. Because students were accustomed to a style of education that placed
responsibility for managing student uncertainty about how to accomplish project outcomes on faculty members rather than on the students themselves, they had trouble
with recognizing their own learning without the preemptive uncertainty management
they were used to. Some students characterized this lack of preparatory instruction
as an instructor misbehavior (Kearney, Plax, Hays, & Ivey, 1991).
The non-standard approach to grading, focusing on competencies evaluated through
a badging system, also increased ambiguity due to the students being unfamiliar with
this approach. The presence of multiple faculty members was seen as a net beneﬁt
that, in some ways, helped students to manage uncertainty by making additional
resources available to them, but also increased student experiences of uncertainty at
times due to diﬀerent faculty members having diﬀerent approaches and diﬀerent answers to student questions. Other features of the program, such as the lower penalties
for failure in a program using a competency-based approach, served to reduce student
experiences consistent with uncertainty and PI by lowering the stakes of failure.
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Students also reported experiences consistent with uncertainty and PI that seemed
to be driven by participation in a program undergoing systemic change, especially
in areas such as the structure of the program, its future success, and whether it
would help them to achieve their personal career goals. Both faculty and students
empathized with the uncertainty experienced by one another which was driven by
systemic change. There is clear evidence for interaction between uncertainty at different levels in the organization. Uncertainty at the university and program level
drove individual uncertainties for students and for faculty members, and also limited
their abilities to manage uncertainty.
To manage their experiences of uncertainty and PI, students tended to turn to
people, especially peers and faculty members, course products, and their own experiences in the program. Overall, student experiences consistent with uncertainty and
PI tended to reduce as they gained familiarity with the program.
PIT and TMU were productive theories for analysis in this context. Uncertainty
clearly occurred at many diﬀerent levels within the organization, and experiences
consistent with PI were plentiful. Future research should continue to combine these
theories to investigate systemic change in STEM higher education. Applying additional theories commonly used in communication research is likely to be productive in
future research as well. Based on the data analyzed in this dissertation, Expectancy
Violation Theory, dialectic theories, and Attribution Theory seem to hold particular
promise in future research.
Furthermore, this research highlights ways that PIT and TMU can be extended in
the future. Although TMU focuses on uncertainty management, it is likely that many
of its insights may apply to the management of PI as impossibility and as diverging
probability and evaluation—forms of PI driven by certainty rather than uncertainty.
TMU can likely be extended to include the management of these forms of PI in
addition to uncertainty. Likewise, PIT may be extended to identify an additional
form of PI, “despair,” which would be a counter-balance to impossibility at the other
end of the continuum of diverging probability and evaluation where there is a very
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high probability of a strongly dispreferred outcome (as opposed to impossibility, where
there is a very low probability of a strongly preferred outcome).
STEM programs in higher education which are undertaking systemic change can
take a number of steps to reduce detrimental experiences of uncertainty and PI in
their students and other organizational stakeholders. Acting to socialize new group
members, making resources available to students, and recognizing that ﬂexibility will
be necessary to react to unanticipated emergent complications will help minimize
these detrimental experiences of uncertainty and PI.
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1. RATIONALE
A number of voices are calling for dramatic changes in science, technology, engineering, and math (STEM) education in the United States (US). The US has too few
graduates in STEM ﬁelds generally, though some ﬁelds are hurting more than others (Xue & Larson, 2015). Additionally, diversity has been a challenge in STEM
education and, although there has been progress, that progress has been slow and
there is still a long way to go before anything approaching equal representation of
traditionally underrepresented groups (National Science Board, 2014). Changes in
higher education globally have driven costs up while seeing a signiﬁcant rise in the
diversity of college students as a whole, especially non-traditional students (National
Center for Education Statistics, 2016; Oﬃce of Planning, Evaluation and Policy Development, 2016; Radford, Cominole, & Skomsvold, 2015). Additionally, disruptive
technologies, such as the widespread availability of educational opportunities through
the Internet, are providing students with new routes to attain and demonstrate their
abilities to meet speciﬁc requirements.
Compelled by these shortcomings and changes in higher education, signiﬁcant
changes are coming to STEM programs across the country. These large-scale changes
are examples of systemic change (B. L. Anderson, 1993; Carr-Chellman, 1998; Gumport,
2000; Joseph & Reigeluth, 2010; Siemens & Matheos, 2012; Thompson et al., 2006).
Reigeluth and Garﬁnkle (1994) contrast piecemeal change, where only a portion of
something is changed, with systemic change, which they also call a paradigm shift,
where the entire thing is replaced. As near-total replacements of existing systems,
systemic changes are by deﬁnition disruptive to programs, faculty members, teaching assistants, students, and many other groups involved. Popular suggestions for
STEM education reform include 1) changes in the ways that we measure and describe
student knowledge, such as using mastery-based assessment of competencies rather
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than an average of measures of quality of task performance paired with classroom
hours (Capraro & Corlu, 2013), 2) a focus on project-based learning where students
gain knowledge in practice, not only in theory (Capraro & Slough, 2013), and 3)
the integration of arts and humanities into the STEM curriculum, a movement often
called “STEAM” (Daugherty, 2013). All three of these happen to be characteristics
of the program observed for this research.
An understanding of how these groups can successfully navigate the uncertainty
caused by signiﬁcant changes in STEM education will be an important part of the
success of any reforms. It is important to understand how students manage negative
emotional experiences associated with their assessments of the probability and value of
diﬀerent future events in the context of programs navigating the critical and unique
challenges of socializing new members into programs under revision or undergoing
change. This would include both new and reorganized programs, such as the changes
introduced within the Purdue Polytechnic Institute (PPI). These needs demand the
application of communication theories of uncertainty to questions of systemic change
in STEM education.
This chapter describes the setting of the research project, providing the situational
background information necessary to understand the connections between the detailed
issues discussed for PPI and the greater implications of those details beyond any one
speciﬁc program. In order to provide this overview, it is necessary to situate what
is going on both generally within the ﬁeld of STEM education and speciﬁcally at
Purdue. This chapter thus provides a brief description of the state of the broader ﬁelds
related to the project, including the general climate promoting systemic change in
existing systems of STEM education within the United States, and the ways that the
challenges that come with systemic change can impact both student assessments of the
probability and value of diﬀerent future events and their abilities to manage negative
emotional experiences associated with those assessments. The chapter also advocates
for the use of communication theories of uncertainty in research on systemic change
in STEM higher education, and provides background information on the speciﬁc
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program observed in conjunction with this research. A detailed treatment of the
speciﬁc theories used in this dissertation is presented in Chapter 2.

1.1

Many are Calling for Reform in STEM Education in the United
States
STEM education reform initiatives need to be understood in context. This sec-

tion provides a brief overview of the broader set of challenges facing traditional and
STEM higher education in the US and of some of the reform eﬀorts that are currently
ongoing, which include calls for far-ranging systemic changes to STEM education. It
accomplishes this by describing some of the signiﬁcant challenges currently facing traditional and STEM education, then proceeds to a brief discussion of a few signiﬁcant
movements that are aimed at reforming traditional and STEM higher education in
the US.

1.1.1

There are Many Challenges in Traditional and STEM Education

STEM careers are an important part of the US economy and are becoming even
more important. In addition, STEM careers are generally good jobs. STEM occupations “make up more than 1 out of every 10 jobs in the United States and have wages
that are approaching nearly twice the US average” (Jones, 2014). Economic forecasts
state that job creation in STEM ﬁelds is higher than in other ﬁelds. STEM degree
holding workers have lower rates of unemployment than other workers (National Science Board, 2014). Nevertheless, it is widely established that the US has a STEM
education problem. President Obama called for improving STEM education during
his presidency (White House, 2015), and this is a priority area for the Department of
Education (U.S. Department of Education, 2015). The National Science foundation
has launched a number of funding initiatives for improving STEM education. The
country needs to graduate a greater number of more diverse and better trained STEM
graduates.
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According to any number of rankings of student performance, US students perform
below the standards of students in many other countries. A number of representatives of industry state that they have signiﬁcant problems ﬁlling STEM jobs. There
are areas of signiﬁcant demand for STEM graduates. Shortages in STEM employment seem to be especially concentrated in certain ﬁelds, including computing and
biomedical (Xue & Larson, 2015).
STEM ﬁelds have persistent problems with diversity. Recent initiatives to improve diversity within STEM ﬁelds have seen results, though signiﬁcant progress still
needs to be made. Women represent 28% of individuals employed in science and engineering occupations, despite approximately half of the college-educated workforce
being women. Likewise, members of historically underrepresented groups are likewise
underrepresented in science and engineering ﬁelds. For example, as recently as 2014
reports have concluded that “Hispanics, blacks, and American Indians or Alaska
Natives together make up 26% of the US population age 21 and older but. . . 10%
of the workforce” in science and engineering occupations (National Science Board,
2014). Eﬀorts to improve the number of graduates from traditionally underrepresented groups have met with some success, but their impact on the workforce has
been limited because these graduates also leave STEM ﬁelds at much higher rates
once they enter the workforce.
Universities in the US are now serving a broader variety of students who come
to the classroom with very diﬀerent levels of preparation for the college experience
generally. A growing percentage of university undergraduates are non-traditional
students—more students attend school part time, or come back to school from the
workforce, or complete degrees while raising children at home.
Finally, the costs of higher education in the US are already high and are increasing
quickly (National Center for Education Statistics, 2016).
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1.1.2

Competency-based Learning

These challenges have given rise to calls to reform traditional higher education
generally, and STEM education speciﬁcally. Concerns about the rising costs of traditional college education combined with a desire to include students with diﬀering
educational needs have led to questions about the appropriateness of the traditional
two-dimensional scale used to describe student knowledge on transcripts—classroom
hours and average performance evaluation (grades). Students can arrive at similar
levels of competence in a subject area, despite spending diﬀerent amounts of classroom
time or even receiving diﬀerent grades through the evaluation process. As employers
increasingly seem to view a college diploma as a certiﬁcation of a student having a
speciﬁc set of competencies, a variety of educators have argued that the competencies themselves should replace classroom hours as the one of the dimensions used to
measure of student performance.
At the same time the explosion of the Internet and increasing availability of alternate learning experiences, including certiﬁcate programs and MOOC-style educational opportunities, have made it easier for students to pursue alternate routes to
obtaining and demonstrating the acquisition of new competencies. There is also a
growing eﬀort to replace traditional grades as measures of quality with a more binary
measure: mastery. The eﬀort to focus on mastery complements a competency-based
model of measuring student performance. Many organizations outside higher education already use mastery-based evaluation of competencies as a way to describe what
individuals know and can do. Girl scouts and boy scouts receive merit badges (certiﬁcations of competencies in speciﬁc areas) which are mastery-based. Scouts earn
their badges only after they demonstrate that they have mastered a speciﬁc set of
tasks, regardless of the total amount of time needed to achieve that mastery. They
don’t earn the badge because they have been able to perform at marginal levels on
the same task for three or four months.
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1.1.3

Integration of the Humanities

In addition, the growing national prioritization on STEM education has prompted
a number of experts to grow concerned that elements of traditional liberal arts educations were being excluded. A number of educators have argued for the inclusion of
humanities and arts competencies in STEM education. This movement, often called
“STEAM,” argues that many of the challenges associated with STEM education can
be traced to these programs not including arts and humanities as a part of STEM
instruction, and that including these ﬁelds of study could would help to address these
challenges (Capraro & Corlu, 2013; Daugherty, 2013).

1.1.4

Summary

There are many calls for reform in STEM higher education. These calls for reform
are driven by changes in higher education and by shortcomings in serving historically
underrepresented populations. These calls for reform are intended to improve diversity and better serve the broader range of students currently enrolling in higher
education STEM programs. Proposals for changes include a shift toward competencybased evaluation, project-based learning, and the integration of the humanities.

1.2

Systemic Change in Education Comes With Many Challenges
This section will describe the challenges introduced by introducing reform into

education for students and for educational organizations. It ﬁrst addresses challenges
from the perspective of the organization, then addresses challenges unique to students,
and ﬁnally addresses how organizational and student challenges are related to one
another.
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1.2.1

Challenges for the Organization due to Systemic Change in Education

Prior to systemic change, organizations exist in a state of approximate stasis.
There are a variety of forces which push organizations and their members in many
diﬀerent directions, and the structure of the organization has come to exist in response
to these forces. For the most part, these forces do not cease to exist just because an
eﬀort to institute systemic change has begun and, barring a suﬃciently large opposing
force, they will cause the organization to drift back into prior practices over time.
With this in mind Duﬀy (2010) suggests that systemic changes must be maintained
by a force which is suﬃcient to counter the inevitable pressures to revert back to
old systems already built into organizations and W. R. Watson and Watson (2013)
suggest that the preferred unit of change is at the university level or, failing that, at
the level of the school or program.
Introducing changes into an established system necessarily increases uncertainty
for actors within that system as they adjust to the changes. By deﬁnition, instituting
change means moving from systems which are familiar to systems which are unfamiliar. A variety of approaches, including training and education, may be used to reduce
this impact.

1.2.2

Challenges for Students due to Systemic Change in Education

When educational programs undergo systemic change (Joseph & Reigeluth, 2010;
Reigeluth & Garﬁnkle, 1994) the traditional diﬃculties experienced by students, especially incoming ﬁrst-year university students, are further compounded: uncertainty
is more prevalent in novel situations, and institutional change necessarily increases
the frequency of novel situations. These problems are most pronounced in organizations undergoing signiﬁcant change that represents a break from the methods and
approaches used in the past (Watzlawick, Weakland, & Fisch, 2011), where students
are likely to experience especially high levels of uncertainty (van de Ven & Poole,
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1995). First-year students have the additional combined burdens of already high levels of uncertainty associated with the process of organizational entry and socialization
as well as, in the case of the majority of traditional students, the uncertainty associated with stepping out on one’s own into adulthood (Smith, Carmack, & Titsworth,
2006).
When they are the ﬁrst class of a radically changed program, students do not have
access to the same resources they would have in an established program. Students
in new programs or programs experiencing systemic change do not have the same
opportunity to ask other students with more experience what is going on. Freshmen
cannot look to sophomores, juniors, and seniors who have established themselves in
the program (or transferred out of it) for guidance or reassurance because, in a new or
radically changed program, there are not yet any students who have had experience
in it. They cannot model the behaviors of other students who have been successful in
the program because there are not yet any successful students in the new paradigm.
There is no experienced person who can tell them “that’s ok, I felt that way my ﬁrst
year too.” In cases where programs are making systemic changes which represent
signiﬁcant departures from traditional models of education, students may also ﬁnd
that their other resources, such as parents and mentors, also may not have a clear
understanding of the program and its diﬀerences from the programs they are more
familiar with. Surprisingly, although the existing systemic change literature discusses
faculty as an important resource for students in navigating systemic change, it is
essentially silent on the impact of systemic change on students’ ability to access any
resources beyond faculty in order to manage uncertainty.

1.2.3

Relationships Between Student and Organizational Challenges

It is critical to develop a clear understanding of how the challenges of systemic
change in education between the student and the organization interact because they
can play oﬀ of one another. Organizational challenges can contribute to student chal-
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lenges, and vice versa. First-year students in programs undergoing systemic change
are passing through two critical time-periods at once—a critical time period for themselves and one for their programs. Ideally, the organization is able to negotiate this
period such that students are not disadvantaged, but it is impossible for the organization to navigate systemic change in a way that will prevent students from being
aﬀected. In addition to the missing pool of experienced peers available in established
programs, students must also navigate a tricky terrain where the organization itself
does not yet know entirely what it is doing.
Even in the best-planned programs, there are unanticipated complications. Program planners may still be in the process of planning the next semester (or even the
present one). They may have diﬀering perspectives on the program’s goals, how it
should develop, what it values, or which of those goals and values are most important (Duﬀy, 2010; Joseph & Reigeluth, 2010; Reigeluth & Garﬁnkle, 1994). When the
organization is going through systemic change, members of the organization may not
have clear or direct answers to give to students when they ask, further complicating
students’ attempts to seek information. Additionally, aspects of the program may
still be in ﬂux, meaning that information given by organizational members such as
teachers or administrators may not be correct even if it was correct under a previous
version of the program, or may become incorrect even if it was correct at the time
it was given. When systemic change aﬀects organizational structures and duties,
students, who already have a diﬃcult time navigating the bureaucratic ins-and-outs
that it takes to get things done, can ﬁnd that the organizational members they would
ordinarily turn to for guidance are also at a loss for an answer.
Signiﬁcantly changed programs have the additional challenge of lacking a successful track record. An organization’s track record of success can be a signiﬁcant
source of comfort for students and those they turn to outside the organization, such
as parents and mentors. When an educational organization can point to people who
have gone through the program and been successful, that can comfort students by
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providing more certainty in the value of pushing through immediate challenges to
navigate the program.

1.2.4

Summary

Systemic change in education introduces challenges from the perspectives of both
the organization and the student. In addition, student challenges and organizational
challenges often interact, and may contribute to one another. Challenges for organizations include existing forces within the organization which reinforce the previous
status quo, the uncertainty that changes introduce by necessity and unforeseen emergent complications. Challenges for students include a lack of access to others who are
further along in the program and a lack of familiarity with the program within their
support group. These may interact by making it harder for students to ﬁnd accurate
information, by the changing nature of the organization’s plans making it harder for
students to get answers or navigate bureaucratic structures in order to get answers
and, in new programs, by not having a successful track record for students to look to
as evidence that their eﬀorts are worth it.

1.3

Interpersonal and Organizational Communication Have Valuable Perspectives on the Challenges of Systemic Change
As the previous section described, there are a number of challenges associated

with systemic change in education from the perspectives of both organizations and
students. For nearly all of these challenges, uncertainty plays a central role. Whether
it is the uncertainty experienced by students, teachers, administrators, other organizational members or even the organization as a whole, understanding uncertainty is
central to addressing the challenges of systemic change. This section will address these
challenges of uncertainty from the perspectives of interpersonal and organizational
communication research. It does so by discussing the current use of uncertaintyfocused communication theories in higher education research, providing an overview
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of uncertainty as a construct in communication theories (a detailed description of
each relevant theory is in Chapter 2), and brieﬂy discusses uncertainty theories in the
speciﬁc context of systemic change in education.

1.3.1

Theories of Uncertainty Should be Used in Higher Education Research

Communication scholars should be at the forefront of research in academic success
and retention in college (Smith et al., 2006). In spite of their clear applicability in
higher education, uncertainty theories have not been extensively applied. The few
examples which apply uncertainty principles to the classroom include studies of class
participation which discuss uncertainty as one of many motivating factors (ex. Martin,
Myers, & Mottet, 1999); studies which ﬁnd that students are more satisﬁed with the
classroom environment when they believe the instructor is behaving in a predictable
fashion (ex. Goodboy, Martin, & Bolkan, 2009); and studies which ﬁnd that good
teaching practices such as avoiding powerless language (ex. Haleta, 1996) reduce the
uncertainty experienced by students. There is only one study which extends PI into
any educational context (Jordan & Babrow, 2013), and it was applied to a primary
school after-school STEM program. There has been no application of PI to higher
education.
Said another way, communication theories of uncertainty have typically only been
used to study higher education when studying instructor-student relationships. Research that builds on this tradition of uncertainty research has typically not examined uncertainty management in the broader organizational context of higher education (exceptions exist, ex. Smith et al., 2006). This is a dramatic oversight, because
uncertainty has been shown to be a key factor in decisions for college students, including choices between college attendance options (Iloh & Tierney, 2014) and choice
of career (Orndorﬀ & Herr, 1996). In addition, as much as understanding uncertainty
management matters for higher education generally, it is even more critical that edu-
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cational systems undergoing change should be even more concerned about this issue,
considering the incumbent increases in uncertainty that come along with change.

1.3.2

Uncertainty is a Deﬁning Feature of Systemic Change in Higher
Education

Systemic change typically increases uncertainty within organizations. Any replacement of the familiar with the novel will increase uncertainty in the short term
and, as time passes and the novel becomes the familiar, the initial unpleasantness of
is replaced with the comfort that comes from familiarity (Lee, 2001). Organizations
can take steps to reduce the uncertainty associated with systemic change but, because systemic change requires replacing the familiar with the novel, cannot totally
eliminate this uncertainty. As students enter college, they also inevitably experience
uncertainty. Traditional students are moving away from their families and stepping
out on their own into adulthood for the ﬁrst time, replacing the familiar with the
novel. Non-traditional students are likewise entering unknown territory when they go
to college. Students are feeling out their classes and trying to determine what their
workload will be. Students are also thinking about the longer term—considering
whether their current path is likely to take them to into their intended careers or
will help them achieve their long-term goals. When the higher education system is
undergoing systemic change, students experience even more uncertainty.
Uncertainty is a reducible but ultimately unavoidable consequence of change in
any organization. In the context of higher education, it is experienced diﬀerently by
diﬀerent groups. For students, systemic change typically does nothing to reduce the
inherent uncertainties of going to college and introduces many of its own. For other
members of the organization (faculty, staﬀ, etc.), the initial uncertainties introduced
by systemic change may be considered worth it if they are perceived to suﬃciently
address prior pain points within the organization. For still other members of the organization (administrators, researchers (including the author), etc.) systemic change
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may be seen as an opportunity in and of itself to answer questions or make a lasting
contribution.

1.3.3

When Evaluating Systemic Change, Uncertainty Theories Should
Address Interdependance

As described earlier, most research which has applied uncertainty theories to
higher education have focused on instructor-student relationships. Organizations undergoing systemic change would most beneﬁt from theories that emphasize how uncertainty propagates in organizations.. The word “propagate” is chosen intentionally.
Merriam-Webster lists the following relevant deﬁnitions: “to cause to spread out and
aﬀect a greater number or greater area” and “to transmit (as sound or light) through
a medium” (Propagate — Deﬁnition of Propagate by Merriam-Webster , n.d.). The
term comes historically from agricultural usage, where it was often used to describe
reproducing plants, such as from cuttings. Uncertainty spreads through the medium
of human networks.
Organizations devoted to higher education are human networks. In the same way
that plants can spread across a landscape, uncertainty can spread through human
networks. It can take root and grow unless appropriately managed. I grew up on
farms. As a child, I struggled with the conceptual category of “weeds.” I didn’t
understand why the same plant could be a crop in one place and a weed in another. Uncertainty is the same type of phenomenon. It can be beneﬁcial or it can be
detrimental—prevalence, context and intent determine which it is. Although a few
of the important criteria for consideration in choosing uncertainty theories have been
sketched out here, justiﬁcations for the speciﬁc uncertainty theories applied to this
research are located in Chapter 2.
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1.3.4

Summary

In this section, I argued for expanding the use of uncertainty theories from communication in higher education research beyond instructor-student communication to
address the many other ways that uncertainty has already been identiﬁed as a key
area. Within the context of higher education, systemic change is typically deﬁned by
reducible but ultimately unavoidable increases in uncertainty which aﬀect diﬀerent
types of organizational members in diﬀerent ways. Many of these increases in uncertainty are ultimately temporary. Interpersonal and organizational communication
research have a lot to say about uncertainty, especially the ways that uncertainties
are related to networks of human relationships. The communication perspective on
uncertainty in systemic change is important for understanding when uncertainty is
beneﬁcial or detrimental, how detrimental uncertainty can be reduced by organizational members, and how organizational members manage uncertainty that cannot
be reduced.

1.4

The Purdue Polytechnic Institute (PPI) is an Example of Systemic
Change
PPI is an example of one initiative among many attempting to accomplish sys-

temic change in STEM higher education. Indeed, the need for systemic change was
speciﬁcally called out by then Purdue Associate Dean of Educational Research and
Development Mili (2015), who identiﬁed a growing mismatch between contemporary
STEM higher education systems and the current and future demands placed upon
those systems. This section provides background information which places the case
study in local historical context by tracing the history of PPI from its formation
through the time of the study and beyond as it is relevant to the current research
project. PPI was founded as part of a growing movement for reform in STEM education. The newness of the program combined with its use of methods which diﬀered
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from traditional modes of education cause uncertainty at many levels in the organization, including students, TAs, faculty, and the institution itself.

1.4.1

Formation of PPI

In March 2013 the US Department of Education delivered a “Dear Colleague”
letter which addressed the use of direct assessment of competencies in lieu of course
credit hours, speciﬁcally addressing (and permitting) the eligibility of students in
these programs to receive US Federal Student Aid (Bergeron, 2013). Meanwhile on
Purdue’s campus, there was a building desire among a set of faculty at the university
for changes in the delivery of higher education which included competency-based
assessment. A group of faculty and administrators began to put together a proposal
which would establish a program within the CoT which would prioritize student
autonomy, competency-based assessment, and interdisciplinary learning in technology
education.
This proposal was selected as a “Purdue Moves” initiative, and was approved
by the Purdue Board of Trustees and University President Mitch Daniels in July of
2013 (Purdue Polytechnic Institute, 2014). Purdue’s CoT (now named the Purdue
Polytechnic Institute, see the ”How PPI Changed After the Events in This Study
section later in this chapter) was awarded a $500,000 grant from the President’s oﬃce
as part of this initiative for being the ﬁrst program at the university to develop a
competency-based program (Kunz, 2014; Mishra, 2014).
A group of faculty was formed to design the program, several of which led the
teaching team for the ﬁrst semester. These faculty came both from within the CoT
and from other programs across the campus (ex. Communication, Libraries and Theatre). The ﬁrst class of students in the new program was recruited from the pool of
students who had already been accepted into both Technology and Exploratory Studies majors at the university. The program decided on a badging model for assessing
competencies, and implemented this system through an already-developed software
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package produced by Purdue known as Passport, which was designed to manage the
badging process (Passport - Studio by Purdue, n.d.). At the time it was used, this
software package was still in development and was in the testing phase.

1.4.2

PPI as an Organization in the Time Frame of this Study

At the time that data were gathered for this dissertation, the program used in
the case study was known as PPI. PPI was functioning at the time as a new, transformational, student-directed, competency-based, project-oriented, transdisciplinary
program focused on the STEM ﬁelds while integrating Liberal Arts instruction (Purdue Polytechnic Institute, 2014). The courses were intended to be competency based
opportunities for learning, where instructors can help both teach and mentor students
through their learning process. PPI endorsed six values: approaching the student as
a whole person; diversity in thinking, knowing, and learning; openness, collaboration,
and cooperation; access; autonomy; and risk-taking (Bertoline & Mili, 2013). As such,
the program was intended to allow students to progress at their own pace and along
their own routes to success in developing core competencies through exploration and
risk-taking.
As PPI was envisioned at the time, students would progress at their own rates
through their program of study. In the course of completing their planned assignments
in the courses, students would have the opportunity to identify, develop, practice,
and reinforce a wide range of diﬀerent competencies. One student might choose to
accomplish an assignment through the design of an interactive website, while another
might pursue the same assignment by constructing a physical object, and a third
might pursue it by writing a play. While each of these approaches could require
the acquisition and demonstration of a number of similar competencies (research and
information literacy, the design process, project management, etc.) they also require
a number of diﬀerent competencies (programming, materials engineering, storytelling,
etc.) (Purdue Polytechnic Institute, 2014). In addition, students were intended to be
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able to demonstrate competencies not only through the pursuit of regular classroom
assignments, but also through their pursuit of other activities outside the classroom.
At the end of any particular course, enrolled students may not (and, ideally, should
not) have developed identical sets of competencies. As a result students could, under
advisement from faculty and other mentors, both direct their own course of study
and discover it.
The ﬁrst class of students for PPI started classes in August of 2014 (Mishra,
2014). During the ﬁrst year, the PPI program was implemented as a layer over the
existing organizational structures of the university. As a result, students’ experiences
had to be translated behind the scenes into the already-established organizational
vocabulary of the university system. For example, PPI students came from a variety
of diﬀerent programs, within the CoT, including Aviation Technology, Building Construction Management, Computer and Information Technology, Computer Graphics
Technology, and Technology Leadership and Innovation (About the College of Technology, 2014), as well as students from outside the CoT in the Exploratory Studies
program (i.e. students whose major is “undecided”). PPI students were enrolled in
“dummy courses” for which they needed to be assigned grades in the event that they
chose to transfer into or out of the program.
During the ﬁrst year, these grades were derived from the competencies they had
developed and demonstrated. Students were to receive a passing grade grade in each
“dummy course” if all competencies associated with that course were completed. If
not, they received an incomplete, and could continue to work toward completion
in subsequent semesters. During any semester, students were able to demonstrate
competencies that could apply to multiple courses, or even to courses they were not
enrolled in during that semester, conceptually, this included courses they had not yet
taken in addition to courses with an incomplete grade. Some of the implications of
these aspects of the program were (as with most new programs) still being negotiated.
During the ﬁrst semester, the students were enrolled in two major, long format courses
together as part of a learning community. In addition, subsets of the PPI students
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also enrolled in other courses as a cohort. Some students took a math course oﬀered
within the program that many of the other PPI students had already received credit
for from the university. Students in the program whose major was Exploratory Studies
(“undecided”) took a course oﬀered within the program which was designed to help
them decide on their future career path.
The newness of the program in this ﬁrst year was a cause of uncertainty for
students, faculty, teaching assistants (TAs) and the institution itself. Uncertainty
existed at every level. Student were enrolled in a program that they tended to view as
exciting, with a lot of potential, but it also had not yet developed a proven track-record
of success. The program was a signiﬁcant departure from the style of education most
of the students were accustomed to from their prior educational experiences. Faculty
were planning and teaching new classes and using new techniques in the classroom.
The institution was adjusting to new course structures and credit systems. In short,
there was uncertainty all over the place and it tended to cascade across diﬀerent
levels of the organization—exactly the sort of situation that tends to attract the
communication researcher.

1.4.3

How PPI Changed After the Events in This Study

PPI has changed in several ways since the original data analyzed in this dissertation were collected. This section presents a brief summary of the immediate changes
to the program. A more detailed and lengthly description of the ways that the program has changed can be found in Appendix A. Between the ﬁrst semester and the
second semester there were several changes for students within the program. Approximately half of the enrolled students decided to transfer into other programs. In
the ﬁrst semester, students took fewer courses outside of their program than typical
ﬁrst-year students. As the program has progressed through later semesters, students
have increasingly taken outside classes. This is not entirely student-driven, as the
scope of classes within PPI has also decreased after the ﬁrst semester.
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PPI was originally presented to students as an alternate route to reach the same
degree they had been admitted into—so a student who had been accepted as an MET
major could, as long as she demonstrated the appropriate competencies, graduate
with an MET degree. Then, on April 10th, 2015 just as the program completed its
ﬁrst year, university trustees approved a proposal for a new undergraduate degree in
TST based on PPI (O’Malley, 2015), which was then passed along to the Indiana
Council on Higher Education (ICHE). ICHE approved the proposed degree program
in June of 2015 (Paul, 2015). With the approval of the new TST major, students
currently in the program were able to continue pursuing their original degree, could
switch over to a TST degree track, or could elect to double major, all without leaving
PPI.

1.4.4

Summary

PPI, now called Purdue Polytechnic Educational Research and Development or occasionally the Polytechnic Incubator, was founded as part of a growing movement for
student autonomy, competency-based assessment and transdisciplinary study. The
program was funded as part of an initiative by the president of the university for
competency-based education. It recruited students who had already been accepted
into other programs at the university and students originally entered the program
as an alternate method of earning that degree. The PPI program was implemented
as a layer over existing organizational structures. Students were enrolled in two
core courses within the program, a design lab and a seminar course. After the ﬁrst
semester, the two core courses have gradually decreased in scope and students have
enrolled in a greater number of classes outside the program. Many students transferred to other programs after their ﬁrst semester. A TST degree program has been
established based on PPI.
The newness of the program and its divergence from traditional methods of education caused uncertainty at all levels of the organization, including students, TAs,
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faculty, and the institution itself. This uncertainty is the subject of the research in
this dissertation, and theoretical approaches to uncertainty are detailed in Chapter 2.

1.5

Conclusion of the Chapter
There are signiﬁcant national pressures to improve higher education in general

and STEM education speciﬁcally. Improving higher education requires implementing
systemic change. Systemic change introduces a number of challenges for organizations
and individuals. Organizational and individual challenges also interact. Uncertainty
is a deﬁning feature of systemic change. In new programs, students may experience
uncertainty in a variety of ways that aﬀect their satisfaction with the program. Students in these programs have experiences of uncertainty are unique to their situation,
in addition to experiences of uncertainty that are similar to the experiences of students
in traditional programs. Extensive systemic change also impacts students’ abilities
to manage these experiences of uncertainty. Understanding how students in these
programs experience and manage uncertainty is important so that the programs can
be implemented in ways that better support students and improve their satisfaction.
Communication theories have the potential to contribute in meaningful ways to help
program designers improve eﬀorts at systemic change; uncertainty theories in particular seem to have great potential and should be used in research on systemic change
in STEM higher education.

21

2. CONCEPTUAL AND THEORETICAL FRAMEWORK
As described in the rationale (Chapter 1), we need to develop a better understanding
of the functions and disfunctions of uncertainty and the family of related constructs in
organizations. Many other scholars have noted the same thing (Berger, 2011; Berger
& Bradac, 1982; Kramer, 1999, 2004). The construct of uncertainty has had an important place in communication research, contributing to such foundational theories as
information theory (Shannon, 1948) and social comparison theory (Festinger, 1954),
among others.
Historically in communication research, uncertainty theories have been most plentiful in interpersonal and health contexts (ex. Babrow, Kasch, & Ford, 1998; Berger,
2011; Gill & Morgan, 2012; Goldsmith, 2001, among others), but these communication theories have tremendous potential in education research as well. This case
study extends existing theories of uncertainty and its related constructs into the areas of education and systemic change. This chapter provides a general background
and overview of the communication theories that have guided my interpretation and
analysis of data. It also provides the rationale that leads to the selection of these two
theories.
This chapter will present overviews of two communication theories which are directly relevant to the speciﬁc case of PPI: Problematic Integration Theory (PIT,
Babrow, 1992, 2001, 2007) and Theory of Managing Uncertainty (TMU, Kramer,
1999, 2004). The chapter also outlines current research on uncertainty in general.
The chapter addresses uncertainty and socialization ﬁrst, then proceeds to discussing
PIT and TMU. Afterward, I will consider the implications of these two theories for
PPI during this critical time frame.
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2.1

We Already Know a lot About Uncertainty
Uncertainty is a “lack of information related to an inability to predict some future

behavior or outcome” (Kramer, 2004, p. 8). Humans inevitably experience uncertainty in many contexts and we use communication to manage it (Babrow, 1992;
Berger & Calabrese, 1975; Brashers, 2007; Goldsmith, 2001; Kramer, 1999). Our experience of uncertainty is rooted in individual perspectives (Babrow et al., 1998). The
intensity of the uncertainty we experience varies depending on a number of factors,
including the similarity and probability of the potential outcomes and the strength
of our emotional reactions to those potential outcomes. We experience uncertainty
most highly when every possible outcome is equally probable (Brashers, 2007; Shannon, 1948) or when we cannot determine the probability of a future occurrence or
other thought object (Babrow, 1992, 2001, 2007). Our reactions to the uncertainty
we experience are moderated by the intensity of the positive or negative value that
we attach to the potential outcomes. When that value is near zero, our reactions to
uncertainty are minimal, but when those values are near positive or negative extremes
the uncertainty can cause strong emotional reactions (Babrow, 2001, 2007).
Humans have a powerful drive to manage uncertainty, either by reducing it (Berger
& Bradac, 1982, p. 117)—often through information seeking behaviors—or using
other tactics (Kramer, 1999, 2004). This drive exists, in part, because uncertainty increases demand on various limited resources (cognition, time, focus, etc.) which would
then be unavailable for other tasks (Berger & Bradac, 1982, p. 114). Nevertheless, we
do not always wish to reduce uncertainty. Individuals may instead prefer to maintain
their uncertainty, increase it, or even accept and adapt to it (Brashers, 2007, p. 206)
as discussed further below. Which of these management paths we choose depends in
large part on how we interpret our emotional responses to experiences of uncertainty.
In certain cases, we react positively to uncertainty and are even willing to expend
eﬀort to maintain our uncertainty, such as avoiding social media when we will be
unable to watch an exciting television ﬁnale or sporting event until later, or when
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dealing with potentially life-threatening illness (where avoiding certainty helps enable
optimistic states of mind). Whether we follow through on these preferences depends
on other concerns, such as our perceptions of the trade-oﬀs between the costs and
beneﬁts of reducing or increasing uncertainty. When our positive or negative emotional responses to uncertainty are not suﬃciently strong to oﬀset these costs, when
there is a mix of positive and negative responses, or when we believe that we are incapable of reducing or increasing uncertainty, we may choose to accept and adapt to
it (Babrow, 1992; Brashers, 2007; Kramer, 1999). These individual uncertainty management decisions are part of an ongoing process because our knowledge of others,
ourselves, and our environments must be updated to compensate for changes which
accumulate over time (Berger & Bradac, 1982, pp. 12–13).

2.2

Socializing New Organizational Members as Uncertainty Management
Socialization is fundamentally an uncertainty management process (Staton, 1990)

which relies on communication to manage the uncertainty of organizational newcomers. This is why socialization is so important for the retention and success of
incoming college students (Souza, 1999). Research which speciﬁcally targets socialization in higher education states that improved communication reduces aﬀective
uncertainty (Oseroﬀ-Varnell, 1998), and ﬁnds that students who use social media
as a means of anticipatory socialization experience less uncertainty (I. Anderson,
Lerstrom, & Tintle, 2014). Organizations use a variety of formal and informal socialization processes. Formal processes are typically introduced by and organized by
the organization, and include such resources as orientations, training manuals and
assigned mentors. In contrast, although their eﬀectiveness can be improved or limited by organizational actions, informal processes do not require the organization to
take any action at all and are typically initiated by the new member. These informal
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processes include such resources as establishing interpersonal relationships, observing
peers and directly asking questions.
Eﬀective socialization practices are especially important when an organization is
signiﬁcantly diﬀerent from the prior experiences of new members and when features
of the organization limit the eﬀectiveness of the informal processes that new members
can initiate on their own to socialize. At Purdue, a major formal source of socialization
for new students is the week-long orientation which starts the week before classes.
Two diﬀerent uncertainty theories in the communication literature speak directly to
experiences of uncertainty in organizational contexts: PIT and TMU.

2.3

Problematic Integration Theory (PIT)
The previous section addressed how organizations use socialization to ease the

transition of new organizational members. One of the important ways that socialization eases transition is by helping new members address areas of concern. PIT
is well situated to address the areas of concern that commonly aﬀect new students
in programs undergoing systemic change. The section begins by describing how PIT
is concerned with mismatches between estimations of value and likelihood. Next, it
describes each of the four archetypal experiences of PI described in the literature.
After that it discusses how PIs are inﬂuenced by other experiences of PI. Finally,
the section describes the importance of communication in creating, propagating and
managing PI, leading to two interrelated research questions.

2.3.1

PIT is Concerned with Mismatches Between Evaluations and Estimated Probabilities

PIT explores the intersections between probabilities and expected values in daily
experiences. It posits that we have beliefs regarding both the probability and expected
value of particular future occurrences. These beliefs, which Babrow (1992; 2001;
2007) calls “probabilistic orientations” and “evaluations,” inﬂuence one another. My
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doctoral thesis is an excellent example of the interplay between these two types of
beliefs. As I write it, I consider both the probability of diﬀerent outcomes (it could
be completed on time, completed late, or never accepted) as well as my evaluations
of these outcomes (highly positive, mixed, and highly negative, respectively). These
evaluations and probabilistic orientations inﬂuence one another. The nightmares I
have about rejection and delay cause me to work harder on the project which, in
turn, aﬀects outcome probabilities.
We engage in a daily process of integrating probabilistic orientations and expected
values. Where they are both discernible and aligned (positively-valued events are
likely and negatively-valued events are unlikely) these beliefs are integrated without
diﬃculty. Most beliefs fall into this unproblematic category, and pass unnoticed.
However, probabilistic orientations and expected values are not always discernible
or aligned. When they are not aligned, or when they are not clearly discernible,
integration diﬃculties express themselves in diﬀerent ways depending on perceptions
of probability and value. For students in programs experiencing systemic change,
mismatches between evaluations and estimated probabilities are common.

2.3.2

PI Manifests in at Least Four Archetypal Ways

As described above, we experience PI when our perception of probability is inconsistent with the value we place on an object of thought. There are four archetypal
ways that PI is typically experienced: diverging probability and evaluation, ambivalence, impossibility, and ambiguity (Babrow, 1992, 2001, 2007; Babrow et al., 1998;
Gill & Morgan, 2011, 2012). Each of these types of PI are important for new students
in the context of educational systemic change. This section deﬁnes and describes each
of these archetypal experiences of PI by detailing each in order. The relationship of
each of these four types of PI with uncertainty is also presented in Figure 2.1, which
shows that experiences of PI as ambiguity and as ambivalence are driven by uncer-
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tainties, whereas experiences of PI as impossibility and as diverging probability and
evaluation are not driven by uncertainties.

Low

High

Uncertain

Estimated Probability

Fig. 2.1. Relationship of uncertainty and archetypal experiences of Problematic Integration (PI)
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Diverging Probability and Evaluation is a Mismatch Between the Value
and Estimated Likelihood of an Outcome
There are two diﬀerent ways that probabilities and evaluations can diverge, but
both fall under this archetype. Expected values can be high while estimated probabilities are low, or probability estimates can be high while expected values are low. For
example, a senior undergraduate pursuing an education degree focused on physical
education to pursue her dream job as a coach is very likely to experience PI due to
divergence when confronted with the unexpected revelation that her university has
lost its accreditation. Although the expected value of being a coach has not changed
(it is still her dream job), getting a degree from an unaccredited university reduces
the likelihood that she will be able to ﬁnd employment given the number of other
qualiﬁed candidates for similar jobs.
Similarly, when the expected value of a particular event or outcome is low, it can
lead to PI when the probability of the event or outcome is high. For example, if an
instructor announces that she will need them to hand in a completed form after they
have already packed up early to leave, the students may experience a small amount
of PI due to divergence. They negatively value being released from class late, but
this outcome now seems more likely as they will not be able to leave until they ﬁnd
the document and wait in line to turn it in.

Ambivalence is Having Diﬃculty Evaluating Potential Outcomes
According to PIT, we also experience PI through ambivalence when we have problems with expected values. There are a number of diﬀerent types of problems with
expected values which can lead to PI.
Ambivalence can be the result of an inability to discern value generally (Gill
& Morgan, 2011). For example, many traditional college students experience ambivalence in their choice of future career. Students typically only have an in-depth
understanding of a handful of careers, usually careers held by other members of their
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families. They are often unable to discern whether a particular career option is something they will enjoy and ﬁnd rewarding.
Likewise, ambivalence can be the result of an inability to reconcile mixed feelings
about an experience (Gill & Morgan, 2011). For example, a sophomore undergraduate
may experience PI as he returns from summer break. He values the independence he
experiences in university, but interacting with his old friends over the summer has
also shown him that his decision to move away from his hometown for school has
caused many of his old friendships to decline. He can see both positive and negative
consequences associated with pursuing a degree, and may not be able to reconcile
them.
Finally, ambivalence can be the result of the challenge of trying to choose among
options which each have similar overall values, whether positive or negative (Gill
& Morgan, 2011). Many students experience diﬃculty in choosing a major while in
college. They may experience ambivalence about their choice of major. Students have
varying perceptions of the enjoyability, diﬃculty, and future employment prospects of
the majors available to them. As an undergraduate, I had to choose whether to keep
my current major (English Education), or switch to a new major (Communication:
Speech/Theatre). I considered both majors equally challenging, but I thought that
the job prospects as an education major were better than they were in what was
primarily a theatre program. Nevertheless, I also knew that I was not enjoying my
current major very much at all, and I was enjoying electives I was taking in my new
ﬁeld. I did eventually switch majors, but not without a lot of consideration.

Impossibility is Believing a Highly Valued Outcome is Unlikely
A third major archetype of PI is impossibility. We experience PI through impossibility when we perceive that there is (essentially) no probability that a highly
valued outcome will occur. Unlike diverging probability and evaluation or ambivalence, there are not a variety of expressions of impossibility. A great example of the
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impossibility archetype is voter disenfranchisement. For example, a citizen who is
a single-issue voter on the issue of gun control but who lives in a very conservative
state may still highly value a change in ﬁrearm registration laws, but may also believe
that their vote for a candidate who supports those laws will not make any diﬀerence.
Although Babrow (1992; 2001; 2007) proposes impossibility as distinct from diverging probability and evaluation, it is clear that a high value for an outcome and a
low probability for that outcome also meets the criteria for diverging probability and
evaluation. Impossibility seems to be a special case of divergence, existing one pole
of the two ends of the continuum connecting outcomes judged to be high value and
low probability with those judged to be low value and high probability .

Ambiguity is Having Diﬃculty in Estimating the Likelihood of an Outcome
Finally, we experience PI when we are unable to determine the probability of
events. According to PIT, the intensity of the integration diﬃculty is determined by
the degree to which we positively or negatively value the object (Babrow, 2007). For
example, in second semester a freshman may ﬁnd themselves on the verge of being
ineligible for scholarships that they had been awarded due to an unexpectedly low
GPA in their ﬁrst semester. This student is likely to experience PI due to ambiguity
if, at the end of the semester, she is still not sure that she is doing well enough in her
classes to raise her overall GPA.

2.3.3

PIs are Mutually Inﬂuential

These four archetypal experiences of PI are not exhaustive or exclusive. PIT
stresses that the integration process extends across objects of thought, such that
problems with integration in one area may inﬂuence probabilistic orientations and/or
expected values for other thought objects. This can result in an interconnected set of
mutually inﬂuential integrations, many of which may prove problematic. As a result
we may experience more than one form of PI at the same time, and these may focus on
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the same or diﬀering objects of thought (Babrow, 2007). For example, a student who
receives a failing grade on a test they believed they performed well on may experience
PI as ambiguity, believing that they aren’t able to estimate how well they will do on
tests in that particular course. In addition, this may cause him to experience PI
as ambivalence, thinking that he may not be as interested in the topic as he had
thought—after all, if he was really interested in it he would be studying it enough
to perform well in class. In this case, the PIs reinforce one another. Understanding
the ways that student experiences of PI can inﬂuence one another can help programs
support student management of PI more eﬀectively.

2.3.4

Communication Plays a Central Role in PIT

Communication has a central role in PIT. It is important in the induction of
integrative diﬃculties in individuals, in their propagation within a community, and
as a resource for individuals to seek assistance in coping with or resolving integrative
diﬃculties (Gill & Morgan, 2011, 2012).
Voluntarily or involuntarily, PIs may impact us in ways that others can observe.
These observations in turn can inﬂuence probabilistic orientations and/or expected
values in other members of our community which, in some cases, will lead to their own
integrations becoming problematic. These PIs often involve similar objects of thought
across community members, but they can also involve interrelated objects of thought
or even unrelated ones. Consider a traditional student who goes to college and has
trouble in his classes. He experiences PI as diverging probability and evaluation, and
chooses to address this PI by improving his chances of success, so he asks his parents
to help him pay for extra tutoring. His parents may experience PIs of their own as a
result of this request: they may experience PI regarding a similar object of thought,
becoming concerned that he will not get good enough ﬁnal grades in his classes;
they also could experience it regarding an interrelated object of thought, becoming
concerned about his adjustment to college; or they may even experience it regarding
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an unrelated object of thought, wondering if he is lying about tutoring because he is
having a hard time managing money.
Communication is also an important mechanism of coping with and resolving
integrative diﬃculties. Uncertainty literature is clear about the importance of information seeking. Information seeking can help address PI in three key ways. It can
either conﬁrm or disconﬁrm estimates of value and likelihood and, when integrations
are ambivalent or ambiguous, it can improve the accuracy of estimates of value and
likelihood. However, information seeking is only one of many tactics available to
manage PI. This insight is developed in depth by TMU (detailed in in later sections
of this chapter) for the concept of uncertainty, but I believe that it applies to PI
generally.

2.3.5

Research Questions 1a and 1b

Students in programs undergoing systemic change could experience PI in any of
its expressions, or their integrations may not be problematic at all. In addition, student responses to uncertainty could draw on a number of resources and tactics, from
observing peers in and out of the program to intentionally erring in front of teachers, to checking with family members, and everywhere in between. It is important
to understand how students in programs undergoing systemic change experience and
respond to PI, which raises two research questions:
RQ1a: How do students’ descriptions of their experiences reﬂect PI?
RQ1b: What communicative and relational resources do students draw
upon to manage uncertainty and PI?
These two research questions are addressed through an analysis of student interviews. This analysis was cross referenced with classroom/program observations.
Interview transcripts were coded using the diﬀerent categories of PI as hypothesis
codes. These transcripts were also coded for student references to resources used
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to manage diﬀerent forms of PI using an in vivo coding method. A second layer of
coding merged codes to identify themes in the management of PI. Analysis of RQ1b
was also supplemented with an information-seeking tactics measure administered as
part of a survey administered to students inside and outside the program. Analysis
of these research questions is located in subsequent chapters. The analysis of RQ1a
is located in Chapter 4 and analysis of RQ1b is in Chapter 5.

2.3.6

Summary

As detailed in this section, PIT is concerned with mismatches between evaluations
and estimated probabilities. When there are mismatches between or diﬃculties with
evaluations and/or probabilities, then PI typically appears. PI manifests itself in at
least four archetypal ways, diverging probability and evaluation, ambivalence, impossibility, and ambiguity, though impossibility seems to be a special case of diverging
probability and evaluation. PIs are mutually inﬂuential, such that one experience
of PI can aﬀect estimates of value or likelihood causing further PI. Communication
plays a central role in PIT. It is important both in the inducement of PI, in the ways
that PI in one individual can cause PI in other individuals and in many of the tactics
used to manage PI. PIT is well-suited to addressing areas of concern that aﬀect new
students in programs undergoing systemic change. TMU could oﬀer many insights
into both how these students manage PI and how aspects of systemic change and organizational entry may promote PI or may strengthen/hinder their ability to manage
it.

2.4

Theory of Managing Uncertainty (TMU)
Although PIT provides a causal mechanism for PIs, it only hints at tactics that

individuals might choose to use or not use in order to address them. TMU complements PIT by explaining how actors might choose to respond to experiences of PI
and, more importantly, why they might make those choices. TMU construes a variety
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of actors as capable of experiencing uncertainty, including groups and organizations.
This expands on PIT’s perspective that PIs can produce further PIs within an individual and within a community. In order to demonstrate how TMU complements
PIT, this section starts by showing how TMU is positioned in response to Uncertainty
Reduction Theory (URT). Next, I discuss the four factors identiﬁed in TMU which
might lead actors to choose not to act to reduce uncertainty. Finally, there is an
in-depth discussion of how TMU and PIT integrate.

2.4.1

TMU was Proposed in Response to Uncertainty Reduction Theory
(URT)

There was an explosion of research addressing uncertainty in communication following the seminal paper by Berger and Calabrese (1975). When URT was ﬁrst
proposed, it was explicitly intended as an explanatory theory in the context of initial
interpersonal interactions (Berger, 2011). URT was applied in a number of diﬀerent contexts beyond interactions between strangers, and it became clear that people
did not, in fact, always act to reduce uncertainty. For example, given the option to
discover whether they inherited a gene which is strongly associated with developing
breast cancer, many women prefer not to be tested (Ropka, Wenzel, Phillips, Siadaty, & Philbrick, 2006). In response this observation and other critiques of URT,
Kramer (1999; 2004) proposed TMU in order to explain the variety of approaches
available to actors to address uncertainty, and why those actors may or may not use
those approaches.
TMU adopted a broader conceptualization of the actor than URT. In addition
to individuals, TMU considered groups of people and organizations as actors who
experience uncertainty and may take actions collectively to manage that uncertainty.
TMU adopts the perspective that uncertainty for one actor can produce and aﬀect
uncertainty in other actors. Because individuals, groups and organizations can all be
construed as actors in TMU, uncertainty in an organization can produce uncertainty
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or aﬀect existing uncertainty in those who interact with the organization. This includes other organizations, groups and individuals—even groups and individuals who
are members of the organization itself.

2.4.2

Some Factors Reduce Motivation to Take Action to Reduce Uncertainty

TMU states that people have diﬀerent levels of motivation to reduce uncertainty.
Diﬀerences in these levels of motivation can lead to diﬀering communication behaviors, especially in the presence of competing goals. Many factors may result in low
motivation to reduce uncertainty— Kramer (1999) lists four:
• Predictable situations do not provoke high levels of uncertainty
• Individuals diﬀer in their tolerance for uncertainty
• Innate costs of communication, which may not be suﬃciently oﬀset by reduced
uncertainty (Miller & Jablin, 1991)

1

• Other means to reduce experienced uncertainty that individuals may use (such
as stereotyping).

Predictable Situations do not Provoke High Levels of Uncertainty
The deﬁning characteristic of uncertainty is the inability to predict what will
happen (Shannon, 1948). Predictability is the absence of uncertainty. Saying that
predictable situations do not provoke high levels of uncertainty is a tautology, like
saying that cold weather does not provoke high temperatures. Nevertheless, this
insight is important because URT was focused on initial interactions in its early
years (Berger, 2011). These initial interactions are more predictable than they at
ﬁrst appear because we can rely on draw scripts from our cultural background. When
1

This citation is in the paraphrased source.
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this shared cultural resource of scripts for initial interactions is compromised, such as
when interactions between people from diﬀerent cultures who are not familiar with
each other’s cultural practices, uncertainty rises again. Many situations are made
predictable through processes like scripting and generalization.
When programs are new, they do not have established organizational cultures to
draw upon. This means situations that may be seen as predictable in other contexts
are suddenly less predictable in the new program. Likewise, when programs are
innovative, they necessarily depart the common educational practices and processes
within their culture which new members are likely to already be familiar with. These
programs are less predictable than traditional programs.
We can render unpredictable situations less uncertain by being prepared for unpredictable things to happen. If someone from the American Midwest travels to Japan,
even if both interactants are unfamiliar with each other’s cultural practices around
introduction, knowing that a situation is likely to be diﬀerent from what we are used
to makes that situation slightly more predictable. “I don’t know what to expect, but
I do know that it might be diﬀerent from what I expect.” This is diﬀerent from being
surprised by diﬀerences in cultural practices, which is what happened for many students in the program used as a case-study here. The students knew that PPI would
be college, and so there would be diﬀerences compared to their experiences in high
school. But, they did not anticipate that it would be a radically diﬀerent educational
paradigm than what they were used to, diﬀerent even from what they knew about
college. They expected to take new and exciting classes and learn new things. They
did not expect to have to learn how to be a good student all over again.

Individuals Diﬀer in Their Tolerance for Uncertainty
A second factor which aﬀects how motivated individuals are to reduce their uncertainty is their personality. Some people are very uncomfortable with any uncertainty
and others have trouble when they start feeling bored of the predictable events in
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their lives. This is reﬂected in the dominant model of personality in psychology, the
Five-Factor Model, which includes Openness to Experience as a broad dimension of
personality (Digman, 1990).

Reduced Uncertainty may not Suﬃciently Oﬀset Innate Costs of Communication
Taking communicative action to reduce uncertainty has a variety of costs. There
can be emotional consequences to seeking information. People sometimes avoid ﬁnding out information when they are afraid of what they might ﬁnd out. I go through
this process at the end of every semester with student evaluations. Even though I
work hard to teach eﬀectively, it is impossible to please every student. It comes as
little surprise to other educators that, through the vehicle of anonymous evaluations,
students can sometimes say very hurtful things, and those few negative comments
often have a way of sticking with me long after the praise has been forgotten. As
a result, I usually put oﬀ looking at my evaluations for as long as possible after the
end of a semester, especially at the end of the Fall semester—who wants to start
oﬀ their holiday season emotionally wounded? In addition to emotional costs, seeking information, whether interpersonally or through research, takes time which is
increasingly short supply. Finally, there may be social costs to seeking information.
For example, asking questions about how to do something reveals the limits of our
knowledge to others. When individuals do not believe that the beneﬁt of reduced
uncertainty is worth the costs of communication, they have a lower motivation to
take communicative action to reduce uncertainty (Miller & Jablin, 1991).

Individuals may use Other Means to Reduce Experienced Uncertainty
Finally, TMU proposes that individuals may not act to reduce uncertainty through
communicative acts such as information seeking because they may choose to use other
means to reduce their experience of uncertainty. For example, individuals may reduce
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the uncertainty they experience by ascribing traits to another person or to a situation
without direct evidence. Stereotyping is a canonical example of this type of action.
Alternatively, they may reduce their experienced uncertainty when outcomes appear
to be entirely out of their control by ignoring the situation altogether, instead focusing
on things which they can control.

2.4.3

Research Question 2

Although uncertainty is a always present within organizations, organizations undergoing systemic change and especially new organizations are going through a process characterized by increased uncertainty. Individual and organization uncertainties
may be related to one another. TMU complements PIT by demonstrating how organizations and institutions can be actors within a framework of PI. As actors, these
organizations can also experience PI, and these experiences of PI can also propagate
to other organizational members at diﬀerent positions within a power structure.
Organizational uncertainties may moderate the eﬀects of individual uncertainties.
Information seeking is a key tactic for uncertainty management, but organizational
uncertainties may result in conﬂicting information being provided to members or
information being unavailable. Items of concern to the organization (such as how
grades will transfer into and out of the program) may not be a concern for students
at all, until it becomes clear to the students that this is an area of concern for members
higher in the organization. Likewise, members higher in the organization may misread
student attempts to manage uncertainty in the context of their own concerns. An
understanding of the interactions between individual and organizational uncertainties
is vital, which raises an additional research question:
RQ2: How do individual and organizational uncertainty interact in this
system?
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This question is addressed through an analysis of student interviews. Data were
coded for expressions of uncertainty and for communicative tactics associated with
uncertainty management.

2.4.4

Summary

Two diﬀerent uncertainty theories in the communication literature speak directly
to experiences of uncertainty in organizational contexts: PIT and TMU. TMU is
intended to be useful at the individual, group and organizational levels of uncertainty analysis. This makes TMU a natural complement for PIT, which stresses that
integrations are mutually inﬂuential both within a person, and across persons in a
community—there is, in a sense, a web of integrational inﬂuences which spreads
throughout any social network (Babrow, 2007). For uncertainty, Kramer (2014)
extends this process across a variety of types of actors within organizations, from
individuals to groups to entire organizations, and across organizational hierarchies.
Although TMU is nominally about uncertainty, insights from TMU are likely to apply
to a variety of diﬀerent forms of PI, even those which do not involve uncertainty. I
believe that all forms of PI can be extended across a variety of types of actors in the
same manner. The critical contribution of TMU in this context is its organizational
focus. The analysis of this research question is located in Chapter 6, Chapter 7, and
Chapter 8.

2.5

The Educational Value of Uncertainty
PPI states a number of goals with implications for student experiences of un-

certainty in its foundational documents (ex. Bertoline & Mili, 2013). Foundational
documents are presumed to be an important part of determining the direction of
newly implemented programs, but organizations vary signiﬁcantly in their ability to
bring about their stated goals. Certain forms and degrees of uncertainty complement educational experiences (ex. Students who are certain they will earn the grade
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they want put in less eﬀort than students who are concerned about their grade—for
that matter, students who are certain they will fail also put in less eﬀort than those
who are scared that they will), but other forms and degrees of uncertainty are not
beneﬁcial.

2.5.1

Research Question 3

It is important to understand how uncertainty is and is not eﬀectively employed to
achieve the organization’s stated values and goals. To develop a greater understanding
of how experiences of uncertainty ultimately beneﬁted students and served the goals
of the program, I investigate one ﬁnal research question:
RQ3: Are students’ experiences of uncertainty aligned with the organization’s stated values and goals?
This question is addressed through a comparison of program documents with student interviews. The organization’s stated values were extracted from program documents and used as a ﬁrst layer of hypothesis coding for observations and transcripts
of interviews. This coding was supplemented with a second layer of hypothesis coding
focused on categories of PI, which is also used to address research questions 1a and
1b. Analysis compared areas of intersection between uncertainty and the program’s
values. The analysis of this research question is located in Chapter 9.

2.6

Conclusion of the Chapter
I began this chapter by explaining the current state of uncertainty research, and

the importance of socializing new organizational members, especially in contexts
where the informal routes to socialization that new members can initiate on their
own are unavailable or less eﬀective. Next I detailed the key components of PIT
(probabilistic orientations and evaluations) and continued by discussing archetypal
experiences of PI. I also discussed how PIs are interconnected both within individ-
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uals and across interacting systems of individuals. I concluded the section on PIT
with two research questions addressing individual experiences of PI and the resources
individuals describe using to manage PI.
Next, I discussed TMU, highlighting factors which are believed to reduce motivation to reduce uncertainty. I also discussed how TMU is positioned to address
uncertainty as experienced at diﬀerent levels within an organization and how these
two theories make predictions about how uncertainty within organizations may propagate among members and impact the abilities of organizational members to eﬀectively
manage their uncertainty. I concluded the section on TMU with a research question
designed to address how uncertainty behaves within an organization undergoing systemic change.
The clear implication at the intersection of these two theories is that any type
of PI experienced by an individual in an organization has the potential to propagate
through that organization. In addition, uncertainties at diﬀerent levels in the organization have the potential to impact the ability of members at other levels of the organization to eﬀectively manage their uncertainties. In organizations such as PPI, there
is an increased amount of uncertainty at many levels within the organization. High
uncertainty at higher levels in the organization may impact the uncertainty management process for students. Additionally, PI experienced by students has the potential
to spread across the group of students and even to make the jump to other groups
higher in the organization (such as instructors and program planners). Nevertheless,
some experiences of uncertainty are desirable in education, and may ultimately beneﬁt students and serve the goals of the program. As a result, I conclude the chapter
with a research question designed to address how student descriptions of their experiences of uncertainty reﬂected the goals and values stated in PPI’s foundational
documents.
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3. METHODS
The previous chapter outlined a set of four research questions that guide this project.
In order to address these questions, a case study was conducted of organizational
uncertainty and PI during student’s ﬁrst-semester experiences in a program undergoing systemic change. Case studies are typical of research on systemic change in
education (Thompson et al., 2006, for example). Additionally, case studies permit
intimate familiarity with longitudinal data, which is necessary to address the interrelated networks of inﬂuences predicted by PIT and TMU. This chapter describes a
longitudinal research design process where collection of data was informed by questions and observations which arose from the site of research. Due to the small nature
of the chosen program (which is a center for experimental education research), this
case study primarily relies on interview data. Analysis of these interview data were
informed by observations (both in person and of recordings) and by quantitative measures. This chapter discusses the type of study, the scope of the project, the method
of selection for the research site and participants, the types of data collection used
and (for quantitative measures) a brief description of the measures, and the processes
used to analyze those data.

3.1

Site and Participant Selection
The rationale chapter outlined the history of PPI and described the organization

at the time of the case study (see Section 1.4.1). The local context of this case study
was both similar to and diﬀerent from a parallel traditional STEM education program
at the same university. Although the students in the program undergoing systemic
change are similar to students in the traditional program, their experiences are quite
diﬀerent. This section expands on the local context of the case study. I begin by
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describing the classroom environment both physically and in terms of class structure.
I move on to describe the diﬀerent groups of participants within the case study.

3.1.1

Description of the Site

PPI is a new program which diﬀers in several meaningful ways from the tradition education system it is embedded within. The program’s STEM focus aligns
with numerous initiatives for innovation in higher education. The PPI program is
representative of these types of innovative, STEM-focused programs where systemic
change and innovation in higher education will continue to occur for the foreseeable
future. During the ﬁrst semester of the programs existence, which is the time frame
pertinent to this case study, students were enrolled in two core courses, a six credit
hour design lab and a seven credit hour seminar. Depending on their major and prior
credits from high school, some students were enrolled in additional classes both inside
and outside the program.
In the design lab, students engaged in hands-on projects, such as building a clock
or designing a self-maintaining indoor garden. The class typically met in a larger
room with tables instead of desks. Many of these tables were at standing height.
Furniture, including tables and chairs, was on wheels. There was a couch and coﬀee
table seating area located just inside the entrance to the room, but away from the
area where the majority of work occurred. A row of cabinets containing a variety of
tools extended along the length of one wall. During the ﬁrst semester, the class met
twice per week for a total of eight hours of in-class time. Images of the design lab
classroom are in Figure 3.1.
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(a) View from the instructor workstation.

(b) View of classroom toward the

(c) View of classroom from the main

main entrance.

entrance.

Fig. 3.1. Images of the design lab classroom.

The second core course was focused to a greater degree on presenting information.
In this course students improved their abilities to create products with communicative intent, often while demonstrating technical literacy. These projects included
typical assignments (presentations and papers) and less typical assignments (creating
a soundscape and digitally restoring damaged photographs). The class typically met
in a large classroom which could be divided into two classrooms using a temporary
folding partition wall which was suspended from the ceiling. Furniture in this classroom consisted of a combination of tables and chairs, booths, and large overstuﬀed
desks. During the ﬁrst semester, this class also met for a total of eight hours per
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week (these eight hours were divided into a two-hour lecture, a two-hour studio, a
three-hour studio and a one-hour recitation). Images of this classroom can be found in
Figure 3.2. Figure 3.2(a) and Figure 3.2(b) show the partition open, Figure 3.2(c) and
Figure 3.2(d) show the ﬁrst classroom with the partition closed. When the partition
is closed, the second classroom is largely similar to the ﬁrst.

(a) View from ﬁrst classroom en-

(b) View from rear of ﬁrst classroom

trance (partition open).

toward second instructor workstation (partition open).

(c) View from ﬁrst classroom en-

(d) View of ﬁrst classroom from in-

trance (partition closed).

structor workstation with (partition
closed).

Fig. 3.2. Images of the seminar classroom(s).

In both classes instructors typically avoided the use of extended lectures. Instead, when instructors addressed the entire class, these presentations were typically
brief mini-lectures. The majority of instruction occurred using just-in-time delivery
through one-on-one or small group mentoring targeted at the speciﬁc challenges students were experiencing on their in-progress projects. Assignments were structured
with the intention of providing ﬂexibility for students to pursue individual inter-
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ests. Performance in both classes was typically assessed through the use of hands-on
projects (typically group projects) and writing. Many traditional methods of assessment, including quizzes and exams, were not used in the course. In addition,
assessment was typically oriented to demonstrating a target degree of competency.
Projects and papers were graded as part of a portfolio targeted toward earning a
badge which certiﬁed that the student had attained a target degree of competency.
As such, these projects and papers were typically assessed using a pass-fail approach
(good enough to support awarding the badge vs. still needs improvement to support
awarding the badge). The badging system is described in depth by Ashby and Exter
(2015).
One of the unique features of this learning environment was its use of learning
modules. Three diﬀerent formal learning modules were oﬀered to students during
the course of the semester. Each of these learning modules was taught by an outside
instructor and was oﬀered at three diﬀerent times. Students in the program could
choose when they wanted to engage with each of the learning modules and, because the
time frames overlapped, what order they wanted to engage with them in. Students
were required to sign-up in advance for the learning modules so that the outside
instructors could ensure they brought an appropriate amount of any supplemental
materials.
Once the challenges of transition to higher education traditionally experienced
by ﬁrst-year students are added on top of the program undergoing systemic change
and its many non-traditional features, the result is a natural generator of individual
and organizational uncertainty. The studied time frame is at a critical formational
time at the beginning of the program—the ﬁrst semester of classes. Additionally, the
ﬁrst-year experience for students is also a critical formational time.
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3.1.2

Description of Participants

Participants primarily fell into one of three categories—students, faculty members,
and teaching assistants. The largest portion of the data used in this analysis comes
from students. These students were all enrolled in the CoT or Exploratory Studies
(the college for students with an “undecided” major). The students who chose to
participate in the PPI program were largely similar to the population of students
enrolled in the CoT. Faculty members and TAs were also included. This section
demonstrates how students in PPI compare to students in the college of technology,
and describes the ways in which faculty members and TAs participated.

Student Participants Were Similar to Traditional Technology Students
The ﬁrst cohort of the PPI program started with a total of 36 students.1 Students
who were already admitted into the CoT were mailed a letter which described the PPI
program and invited them to apply. The PPI cohort consisted entirely of traditional
college students (full-time students pursuing their ﬁrst degree shortly after graduating
from high school). As reported in other research investigating this target population,
initial enrollment in the Incubator program was largely similar to enrollment in the
larger CoT (Ashby & Exter, 2015). The mean age of the students at the start of the
program was 18.14 years and PPI enrollment was 16.67% female (CoT: 16.5%). The
group of students enrolled in PPI was slightly more racially diverse than students
enrolled in the CoT, though the small size of PPI means that large diﬀerences in
percentages come from a relatively small number of students, see Table 3.1.
1

In the initial weeks, three of the initial 36 students chose to continue pursuing their degree outside
PPI, leaving 33 students.
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Table 3.1.
Racial and Ethnic Identiﬁcation of Students in the CoT (2010) Compared
With Initial PPI Enrollment (2014)

CoT

PPI

(N = 3, 257)

(N = 36)

White

84.80%

58.30%

Black or African American

5.40%

8.30%

Hispanic/Latino

3.60%

2.80%

Asian/Paciﬁc Islander

3.60%

19.40%

Unknown

1.50%

11.20%

Race or Ethnicity

Note: The remaining students chose not to identify
with any of these ethnicities.

The students in the PPI program were also similar to students in the CoT academically. The students were similar both in terms of major and in terms of prior
performance in terms of GPA and in terms of performance on standardized testing,
see Table 3.2.
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Table 3.2.
Majors of Incoming Freshman Students in PPI and CoT (Fall 2014)

PPI Percentage

CoT Percentage

(N = 36)

(N = 3, 257)

Mechanical Engineering and Technology

33.3

30.4

Computer Graphics and Technology

11.1

11.2

Computer Information and Technology

16.7

14.3

Aviation

8.3

17.9

Business and Construction Management

5.6

11.2

Exploratory Studies

19.4

–

Other

5.6

–

Majors

Note: Exploratory studies is a separate college from the CoT and serves the
same function as “undecided” serves at many other schools.

Students in PPI were also asked to report their typical grades at the beginning
of their experience. These students generally reported that they were “A” (52.8%)
or “B” (44.4%) students (one student provided an answer that was not clear). This
is consistent with the average High School GPA listed for freshman students in the
CoT in the same time frame (3.58/4.0). Students also reported similar performance
on standardized tests, see Table 3.3.
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Table 3.3.
CoT Student Standardized Test Scores and Self-reported Scores for PPI
Students (Fall 2014)

Test

n

PPI SAT

M

Median

SD

Min

Max

30 1719.83

1680

195.24

1400

2150

CoT SAT

–

–

1789

–

–

–

PPI ACT

13

23.92

26

2.56

21

30

CoT ACT

–

–

28

–

–

–

Note: A portion of students did not report any test scores
and 16.7% of students reported both test scores. When
students reported both test scores, both were included.

Students who enrolled in the PPI program were similar to the population of students enrolled in the CoT in their academic performance as measured by GPA and
by standardized tests. They were also similar in terms of age, gender distribution
and ethnicity.

Faculty Members and Teaching Assistants Also Participated
Although students are the primary source of data, faculty members and TAs also
participated. Faculty members and TAs participated in two diﬀerent ways: they
were part of the research space in which observations and recordings occurred, which
captured their behaviors in addition to student behaviors, and they also participated
through interviews. These interviews gave additional perspective on the data. Including interviews with faculty members and teaching assistants helps to provide a
counter balance to the perspectives of students and observers.
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3.1.3

Summary

The local context of this case study was both similar to and diﬀerent from a
parallel traditional STEM education program at the same university. Because this is a
site of educational experimentation, the students enrolled in this program are having
diﬀerent experiences from students in traditional programs. The departure of the
program from traditional educational experiences is a primary source of uncertainty
for students. This is important because the students enrolled in this program are
similar to students in traditional programs.

3.2

Both Qualitative and Quantitative Data Were Collected
The case-study nature of this study lends itself well to collecting, analyzing, and

comparing a wide variety of data sources and comparing student responses longitudinally (Saldaña, 2013). This section of the methods chapter provides a detailed
presentation of all of the diﬀerent types of data that were collected as part of the
case-study and the ways in which they were analyzed or contributed to that analysis.
The primary type of data used in this research comes from self-reports by participants in interviews. Interviews and surveys are fundamentally retrospective selfreport measures, and are vulnerable to social desirability and other biases. Nevertheless, the use of self-report measures is well established in communication literature,
and these measures are appropriate when individuals are reporting on things which
are knowable (such as perceptions or aﬀect) and not stigmatized (McCroskey, 1984;
McCroskey & McCroskey, 1988). In order to mitigate the limitations of self-report
measures, observations and recordings are also used to inform study design and data
analysis. An additional mitigating step was to conduct interviews with a wide variety
of participants in the program (that is, faculty and TAs in addition to students) in
order to have additional perspectives.
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3.2.1

The Primary Sources of Data are Qualitative in Nature

As described in the conceptual framework (Chapter 2), this research project is
primarily exploratory in nature. In addition, as mentioned in the description of the
research site (Section 3.1), the small size of the PPI program at the time of the
research study is well suited to assessment that relies on qualitative sources of data
as the primary sources of data. A wide variety of qualitative sources of data were
collected over the course of an entire academic year, from August 2014 through April
of 2015.
In this section I provide details about each of these sources of qualitative data,
which include complete and participant observation, a variety of interviews with individual students at many diﬀerent points during the ﬁrst year, interviews with faculty
and TAs, and student responses to open-ended questions on surveys. I describe each
of these sources of data in order and address the ways in which they contributed to
this analysis and/or were analyzed. The primary source of data for analysis were
interviews, and over sixteen and a half hours of interviews were coded and analyzed
in this dissertation (16:28:32, plus one 2,523 word transcript from a student who did
not want to be recorded).

Complete and Participant Observation
My position as an observer was unique. I was involved in the educational research
and evaluation team for PPI, and had extensive access, but I was not a traditional
program participant (I was not a student, a faculty member, a TA, or an administrator). Nevertheless, I did have extensive access to classes, program meetings, and
other formal and informal events. I engaged in both complete and participant observation (in the terms of Spradley, 2016, these are perhaps described best as passive
participation and active participation). The selection of which form of observation
I used was driven by the environment the student was in. Within the classroom I
engaged in complete observation (passive participation). I interacted with students
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and instructors minimally and remained out of the way in order to minimize any
impacts on the learning process. Due to the nature of this experimental program, the
presence of observers in the classroom was common and unremarkable.
At program events outside of the classroom, I engaged in a process of participant
observation (active participation). The most typical of these events was a weekly
lunch that was provided to students, instructors and other program staﬀ. Describing
my position during participant observation is diﬃcult because, although I was a
welcome participant at these outside meetings, it was also clear to both students
and other program participants that I did not fall into one of the primary categories
of participants in this group (I was clearly neither a student, nor a faculty member,
nor an administrator).
Complete and participant observation were most useful at the beginning phases
of the research project. Their primary uses at that time were “to help the researcher
get the feel for how things are organized and prioritized, how people interrelate, and
what are the cultural parameters” and “to provide the researcher with a source of
questions to be addressed with participants” (Schensul, Schensul, & LeCompte, 1999,
p. 91). Observations were important in informing the structure and focus of further
data gathering attempts.
On their own, observations have a number of limitations. Observations are necessarily conducted by a person who brings their own interests, biases and experiences.
Observers also have an impact on the community that they observe. There are two
diﬀerent eﬀects that are equally important that can skew observation. The ﬁrst eﬀect
is the way that the presence of any observer impacts human behavior. The second is
the ways in which observable individual diﬀerences in potential observers can impact
the behavior of the observed in diﬀerent ways. For example, members of a culture
may relate to observers diﬀerently depending on gender categories, providing diﬀerent
kinds of access to diﬀerent kinds of researchers. For these and other reasons, I chose
to use a variety of diﬀerent collection methods in conjunction with observation to
increase validity (Kawulich, 2005, para. 9).
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Student Interviews
Students were interviewed at several diﬀerent points. The ﬁrst set of interviews
happened near the middle of the ﬁrst semester (n = 18, 54.5%). The second set
of interviews happened at the end of the ﬁrst semester, and included two diﬀerent
interview groups. The ﬁrst group of students were drawn from those who chose to
continue into the second semester (n = 16, 100.0%) and the second group of students
were drawn from those who chose to transition to traditional education models outside
the program (n = 8, 47.1%). These two groups of students participated in interviews
with diﬀerent interview protocols that were suited to their situation. At the end
of the second semester there was an additional round of interviews where students
compared their learning inside and outside the program. Again, there were two
groups of students who participated in these interviews. The ﬁrst group of students
were drawn from those inside the program who had also taken classes outside the
program (n = 8 , 50.0%). The second group of students were draw from those who
had started in the program, but had chosen to leave (n = 4 , 23.5%).
Coding and analysis in this project focuses on student interview responses during
the ﬁrst wave of interviews described above (n = 18), though responses in subsequent
waves did inform the research approach. First wave interviews collected over eight and
a half hours (8:39:14) of recorded interview data. The reconstructed transcript of an
additional student who agreed to be interviewed but did not wish to be recorded added
an additional 2,353 words. These interviews were transcribed and the transcripts
were coded using a process of descriptive and topical coding (Saldaña, 2013). This
coding and analysis of ﬁrst wave interview data was informed by areas of interest
that emerged from unstructured, complete, and participant observation (Charmaz &
Mitchell, 2001), by student responses in the subsequent interviews (described above),
and by quantitative measures administered throughout the ﬁrst year (described in
Section 3.2.2, below).
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One of these area-of-interest codes used for ﬁrst-pass coding which emerged from
the site was “uncertainty.” Responses in student and faculty interviews were coded as
uncertainty if they were consistent with doubt, confusion, lack of clarity, not knowing
what to do, not knowing how to do it, not knowing how to feel, and so on. Responses
were coded as uncertainty regardless of whether the speaker or another person was
described as experiencing uncertainty.
After the ﬁrst pass, there was a second pass of hypothesis coding (Saldaña, 2013),
which drew its codes from the conceptual areas deﬁned by PIT and TMU (Babrow,
2007; Kramer, 2014). Codes relevant to uncertainty had a consistent moderate level of
coverage in student interviews—meaning that between 6.25% and 35.56% of eligible
units (paragraphs, in this case) were assigned an uncertainty code. The average
coverage across student interviews was 18.54%. Coverage statistics for codes relevant
to uncertainty for each of the eighteen students interviewed are listed in Table 3.4.
Finally, responses that had been categorized with codes relevant to our research were
analyzed using a process of thematic coding (Saldaña, 2013).
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Table 3.4.
Student Uncertainty References

ID#

References

Coverage

S01

15

10.95%

S02

5

8.15%

S03

9

26.63%

S04

15

25.78%

S05

8

11.94%

S06

11

13.61%

S07

7

14.08%

S08

10

16.23%

S09

9

13.05%

S10

21

19.81%

S11

13

24.56%

S12

14

15.15%

S13

9

19.97%

S14

14

35.36%

S15

10

6.24%

S16

16

30.51%

S17 (Part 1)

15

27.94%

S17 (Part 2)

6

11.60%

S18

4

20.67%

11.1

18.54%

Mean

Note: Responses were coded at the paragraph level.
Coverage is calculated accordingly.
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Faculty and Teaching Assistant (TA) Interviews
Faculty and TA interviews were also used as sources of data. The data analyzed in this dissertation comes from interviews conducted near the end of the ﬁrst
semester. All of the faculty members who actively taught in the ﬁrst semester participated in these interviews (n = 7), which resulted in nearly six hours (5:56:52)
of recorded interview data. Faculty and TA interviews were coded using the same
methods described in Section 3.2.1 above. Faculty members who taught the design
lab and seminar courses were interviewed near the end of the semester. Codes relevant to uncertainty—whether that be their own uncertainty, perceived uncertainty
in students, or uncertainty at the organizational level—had a consistent high level of
coverage in faculty interviews—meaning that between 20.00% and 48.05% of eligible
units (paragraphs, in this case) were assigned an uncertainty code. The average coverage across faculty interviews was 33.12%. Coverage statistics for codes relevant to
uncertainty for each of the faculty members interviewed are listed in Table 3.5.

57

Table 3.5.
Faculty Uncertainty References

ID#

References

Coverage

F1

64

36.16%

F2

74

48.05%

F3

47

38.52%

F4

34

21.52%

F5

16

20.00%

F6

16

20.25%

F7

54

35.76%

43.6

33.12%

Mean

Note: Responses were coded at the paragraph level.
Coverage is calculated accordingly.

TAs who taught speciﬁc learning modules within these courses were also interviewed near the end of the semester (n = 6). These TA interviews were analyzed,
for a total of nearly two hours (1:52:26) of recorded interview data. Codes relevant
to uncertainty had a lower level of coverage in TA interviews, with much greater
variation in coverage. Coverage for codes relevant to uncertainty for each of the TAs
interviewed are listed in Table 3.6. Responses to these interviews were used to lend
perspective to observations and student interviews.
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Table 3.6.
TA Uncertainty References

ID#

References

Coverage

TA1

27

30.34%

TA2

2

5.41%

TA3

13

21.67%

TA4

4

7.84%

TA5

1

2.27%

TA6

3

5.66%

Mean

8.3

14.97%

Note: Responses were coded at the paragraph level.
Coverage is calculated accordingly.

Open-ended Survey Responses
Surveys were administered to the students at three diﬀerent times during the ﬁrst
semester and at the end of the second semester. These surveys included a number of
quantitative measures used for program reﬁnement and for other research projects,
and also contained open-ended questions. Responses to these open-ended questions
were transcribed. The transcribed responses from the ﬁrst survey were then subjected
to a process of thematic coding (Saldaña, 2013). Themes that emerged while coding
the responses to open-ended questions on the ﬁrst survey, like the areas of interest
developed from observations, were used to reﬁne the focus of research.
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3.2.2

Quantitative Data Supplement the Primary Qualitative Data Sources

Although the primary sources of data are qualitative, we also collected a number
of quantitative sources of data. These quantitative data supplement the qualitative
data in important ways. The supplementary quantitative data sources primarily
consist of self-report measures included in surveys administered during the course
of the ﬁrst year. These surveys included a varying set measures which drew both
from established measures (with minor modiﬁcations as appropriate) and measures
constructed speciﬁcally for this context when required. This section provides relevant
details about the administration of the surveys and the measures included in them.

Surveys Were the Primary Method of Collecting Quantitative Data
For students in the program, surveys at time 1 (T1 ) were collected prior to the
beginning of the semester, surveys at time 2 (T2 ) were collected during the ﬁfth week of
classes, and surveys at time 3 (T3 ) were collected at the conclusion of the ﬁrst semester
of the program. For students outside the program, surveys at T1 were collected during
the initial weeks of the semester from approximately 7 classes. Semester lengths at
this institution are typical for universities in the US, and were the same for students
inside and outside of the program. Response rates for these surveys are listed in
Table 3.7.
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Table 3.7.
Surveys Administered and Response Rates

Surveys

n

Administered

36 (of 36)

Prior to First Semester

97

Beginning of First Semester

PPI T2

20 (of 33)

Week 5

PPI T3

25 (of 33)

End of First Semester

PPI T1
Outside T1

Note: Surveys at T1 , T2 and T3 were not identical.
Measures included are listed in the next section.

Surveys Included Several Instruments
The surveys that were administered at each time included a number of diﬀerent
individual measures. This section provides a brief description of each of the measures
included in those surveys, and details which surveys they were used in. Measures are
listed in order of their ﬁrst use. This section describes only the measures relevant
to this study. It is not an exhaustive description of the measures used within the
program.
Demographics Demographic information was gathered in the T1 , T2 , and T3 surveys. Demographic information consisted of information such as: age, gender identiﬁcation, racial and ethnic identiﬁcation, prior school performance, performance on
standardized tests, educational intentions (major, plans to pursue graduate education, etc.), and parents’ education. These demographic data were collected during
each of these surveys because responses were anonymous. Student responses on these
questions were consistent with those reported in Table 3.1, Table 3.2, and Table 3.3.
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Student Uncertainty Measure This brief, ﬁve-item measure was administered
during the T2 survey of students inside the program. Students were asked to think
back to their experiences during the ﬁrst two weeks of school and to rate their endorsement of items consistent with experiencing uncertainty as a new student on a
ﬁve-point Likert-type scale. This instrument was designed to measure uncertainty
as a unitary construct and was created for this use. Students reported experiencing
high levels of uncertainty at the beginning of the program, see Table 3.8. Nearly all
students reported experiencing composite uncertainty scores above the midpoint of
this scale, see Figure 3.3.

Table 3.8.
Student Experience of Uncertainty Measure

Question

M

SD

I felt like my previous experiences prepared me for [program name]*

2.26

1.24

I did not know what to expect when I started at [program name]

3.26

1.05

I was confused about how to be successful at [program name]

3.11

1.15

I felt like this program would prepare me for a future career*

2.47

0.61

I knew what I was getting into when I started at [program name]*

1.32

1.29

Composite Total

12.32 4.42

Note: n = 19, 0–4 scale for individual items. 0–20 scale for composite score.
Items marked with an asterisk are reverse coded.

Program Values Items During the T2 survey, students in PPI were asked to rate
their endorsement on a ﬁve-point Likert-type scale of a series of items intended to
measure a subset of the core values put forward by PPI: valuing the student as a whole
person; diversity in thinking, knowing, and learning; openness, collaboration, and
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Number of Participants

4

3

2

1

0

0

5
10
15
Composite Uncertainty Score

Fig. 3.3. Frequency of student uncertainty composite scores

20

63
cooperation; autonomy; and risk-taking. This instrument was created for this study,
and included values aligned with those in PPI’s foundational documents (Bertoline &
Mili, 2013). Students reported very high levels of success in meeting program values
on measures of valuing the student as a whole person; diversity in thinking, knowing,
and learning; and openness, collaboration, and cooperation as well as moderate levels
of success on measures of autonomy and risk-taking, see Table 9.1.
Information Seeking Tactics Information seeking is consistently identiﬁed by
researchers as the primary means of reducing uncertainty. PPI is intended to be
a diﬀerent classroom environment than typical college classes, which should enable
peer-teaching and improved access to instructors. This measure was administered to
students within PPI in the T3 surveys during the ﬁnal weeks of the semester. The
information seeking tactics measure was adapted from an existing measure used for
organizational newcomers in non-educational organizational contexts (new employees) (Miller, 1996; Miller & Jablin, 1991) by replacing the appropriate terms (ex.
boss→instructor). As described by Miller, this instrument is designed to measure
the use of a number of information gathering repertoires available to organizational
newcomers including (1996, pp. 2–3, format and emphasis added):
• Overt—asking for the information in a direct manner
• Indirect—getting another to respond to non-interrogative questions and hinting;
• Third party—asking someone else rather than the primary information “target”;
• Testing—annoying the information target or breaking a rule and then observing
the target’s reaction;
• Disguising conversations—using verbal prompts, self-disclosure, and jokes to
ease information from a source without the source’s awareness;
• Observing—watching another’s action in order to model a behavior or to discern
the meaning in events;
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• Surveillance—indiscriminately monitoring conversations and activities to which
meaning can be retrospectively attributed.
Descriptive statistics of student endorsement of each of these information seeking
tactics are located in Table 3.9.

Table 3.9.
Student Endorsement of Information Seeking Tactics

Tactic

M

SD

Overt

2.83

0.69

Indirect

1.75

0.80

Third party

2.17

0.70

Testing

1.38

0.82

Disguising Conversations 1.94

0.76

Observing

2.10

0.54

Surveillance

2.45

0.69

Note: n = 24, 0–4 scale for individual items.

3.2.3

Summary

Data were collected from many diﬀerent types of sources. The primary sources
of data were qualitative in nature. Quantitative data sources supplemented analysis
of these qualitative data. This section of the methods chapter provided a detailed
presentation of all of the diﬀerent types of data that were collected as part of the
case-study and the ways in which they were analyzed. This diversity of data sources
allows us to address the variety of perspectives that diﬀerent stakeholders bring to
the research site.
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3.3

Conclusion of the Chapter
This chapter described a longitudinal research design process where collection

of data was informed by questions which arose from the site of research. Themes
which emerged from earlier data collection eﬀorts informed choices of measures and
construction of interview protocols. In this chapter, I began by describing the site and
participants included in observations, interviews, and surveys. Next, I described the
qualitative and quantitative sources of data including when they were administered,
how they were analyzed and how their analysis informed the collection and analysis
of other sources of data.
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4. PERSPECTIVES ON THE PROGRAM AND STUDENT
EXPERIENCES OF PROBLEMATIC INTEGRATION
The signiﬁcant diﬀerences students encountered when transitioning into this program—
which, for most students was entirely diﬀerent from their prior educational experiences—
caused students to experience PI in a number of ways. This chapter addresses RQ1a,
which asked “how do students’ descriptions of their experiences reﬂect PI?” Students described experiencing PI in many of the ways described by Babrow (2007),
especially as ambiguity. PI as ambiguity occurs when a person has diﬃculty determining the likelihood of preferred/dispreferred outcomes. Students generally described
encountering PI as they entered the program and especially during their initial experiences with the unfamiliar educational paradigm. A signiﬁcant source of PI for
students was their initial experience with exploratory student-directed learning. The
quotations from interviews used in this chapter, and throughout this dissertation,
are anonymized and are included as representative, paradigmatic examples of these
themes (Charmaz & Mitchell, 2001).

4.1

Students Experienced Ambiguity at Program Entry
Students had a variety of responses to entering the program. These reactions

were largely characteristic of the ambiguous PI archetype. A primary source of this
ambiguity for students was the minimal amount of information that they had about
the program prior to it starting. Some students took personal responsibility for that
lack of information. This student takes ownership for not seeking a lot of information
about the learning environment.
S01: It seemed I went and did a little bit more research when we were. . .
I originally applied with very little knowledge and I had it really built in
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my head, “It’s going to be really project-based.” So I really didn’t think
about how they’re going to accomplish that in the end, and so I walked
in, talking about teams and such and how I’d get in the groups and do a
lot of discussions about how to empathize in the round table.
In contrast, with S01, S02 places the responsibility for the lack of information
leading to ambiguity on others for not providing much information about the learning
environment.
S02: Coming in, I was kind of apprehensive because I really hadn’t been
given a ton of information about what we would actually be doing. But
once I got here, I got very excited about the program very quickly because
of just the way it’s set up.
S03 also places this responsibility on others.
S04: I was very excited the ﬁrst week I’d say. There was no workload that
we were given. It was simply explaining what PPI was because coming in
we really didn’t know. The amount of information that we got via email
before school started was very limited. So we all knew we were in some
new learning program idea thing, but we didn’t know what. So they were
taking us through the process of what PPI was going to look like. And I
was excited and stoked for it.
An additional source of ambiguity for students was their fellow students. Students
coming into the program experienced PI as ambiguity because they did not know what
their relationships with their peers would be like, and were nervous about their ability
to be accepted as part of the group, as explained by S03:
S03: My ﬁrst week of classes, I’ll admit, was a little new. It was, I would
say, overwhelming, due to the fact that I am also a member of [. . . ], so I
had just gotten back from a week long of camp training and I had missed
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[university orientation week]. So, I was a little concerned on how well I
would ﬁt in, how well the campus I would know, as well as ﬁtting in with
the members of the Polytechnic Institute where they had a few [university
orientation program] activities that they participated in together.
...
S03: [The university orientation program] is the ﬁrst week freshman orientation, and having missed that, I was afraid I would be a little outside
of the loop of the Polytechnic groups that were already set in some of the
friends, but I was able to get in really well pretty fast with the classes and
how they were generally set up. Also, having the setup of Polytech, I had
to do classes outside of Polytech as well, through my [. . . ] major.
...
S03: And so, I only had, before my ﬁrst class here on Monday, my only
other class was my lab for [my major]. Having Design Lab - as my ﬁrst
real, college class was very interesting to say the least, because due to
[another activity], I came in an hour late, because I was still getting used
to my schedule. I came in an hour late and found everyone working on
Legos and K’NEX. I was like, ”Oh, well, I guess this is college now.
In spite of these reactions, there was an overwhelming sense of excitement among
the students for being a part of something new, which seems to have supplanted the
majority of PI for some students at ﬁrst. S04 describes “freaking out” after being
“extremely excited” in the ﬁrst week.
S04: So like I said, the ﬁrst week I was extremely excited, it was all this
“Yay, I’m going to do all this hands on stuﬀ.” The second week was all
freaking out: “how am I going to handle the workload?” “how am I going
to complete these insane projects?” “how am I going to balance this all
out?” and then I got into a work routine. But next week, next Monday,
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I could show up to Design Lab and they hand out two really diﬃcult
projects instead of one. So I just don’t know how it’s going to go or how
I’m going to react to what is happening.
It seems that students were helped through their experience of ambiguity because,
in their view, experiencing PI as ambiguity was an expected part of their transition
into their ﬁrst year in college (and into this speciﬁc program), an experience that S11
describes knowing would be “a new experience unlike the school years that I have
been through.”
S11: Yeah, I was really excited the ﬁrst week because there were diﬀerent
people that I was not familiar with, so I was really excited to meet new
people because that’s one of my goals for being at the university, meet
new people, then probably hang out with some old friends. Actually no,
that’s kind of a little bit besides the point, but I just wanted to meet new
people, how we were going to work together, and this is just going to be
a new experience unlike the school years that I’ve been through.

4.2

As Students Continued to Gain Familiarity With the Program, They
Found That it Was Diﬀerent From Their Expectations and Prior
Experiences
New college students often experience diﬃculties with transitioning from their

prior educational experiences into college. By and large, faculty members and TAs
are familiar with students navigating this transition. Both faculty members, TAs, and
students themselves discussed how students needed to go through an acclimatization
to the expectations of the program. Some of the diﬀerences from students’ prior
experiences are common to all incoming college students, but other portions of that
acclimatization were unique to the educational approaches used in PPI. The experiences of students in PPI departed from the typical secondary education experience
to a greater degree than most undergraduate programs.
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These reactions were largely characteristic of the ambiguous and the diverging
probability and evaluation PI archetypes. Individuals experience PI as diverging
probability and evaluation when they perceive the probability of preferred outcomes
as low or when they perceive the probability of dispreferred outcomes as high. A
primary source of ambiguity was their lack of information about what to expect from
college programs in general and from this type of program speciﬁcally. A primary
source of diverging probability and evaluation was that the program was more diﬃcult
than anticipated, and was diﬃcult in diﬀerent ways than anticipated, leading students
to view their probability of success in the program as lower due to the increased/
unanticipated diﬃculty. Nevertheless, students generally expressed believing that
these diﬀerences from their expectations made the program better overall.
Students came into PPI with a set of expectations based on their prior educational
experiences, what they had heard about college programs of study in general, and
the information they had received about this program speciﬁcally. Students varied
in how conﬁdent they were in their expectations and their acceptance/anticipation of
ambiguity. S16 states “Yeah, I really didn’t know what to expect at all, so it wasn’t
a shock or anything. I just didn’t know what to expect.” Likewise, S10 describes not
knowing what to expect from PPI.
S10: I mean, it was a little diﬀerent. I didn’t really know what to expect
from it. I didn’t do much research on Polytech itself, so it was kind of
really weird and just took a little bit of adjusting.
...
S10: Well, I wasn’t expecting to be going hands-on ﬁrst day.
...
S10: Right. So, it just seemed a little diﬀerent to me because I didn’t
know a college campus [could be] hands-on at all until later years.
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S07 expands on the sentiments expressed by S10 and S16, stating that, even
knowing that that the program would be diﬀerent from what S07 was used to from
high school, S07 still didn’t expect to encounter these diﬀerences.
S07: Okay. It was kind of unexpected; I didn’t really know what I was
getting myself into, and I came in kind of thinking it would—I mean, I
knew it would be diﬀerent, but I was used to how high school was. You
go in and sit in a class, a teacher talks to you about information from
a book or whatever, but PPI was a lot diﬀerent when I came in and we
immediately, like, jumped in and started actually doing things instead of
sitting there listening to a professor give a lecture or whatever.
In contrast, S17 was much more conﬁdent about what to expect in the program
when compared to other students due to a meeting S17 had with one of the program
administrators prior to starting in PPI.
S17: Well, I was kind of unsure what was going to happen but I had met
with [an administrator] over the summer and she had kind of explained
it pretty in depth so I felt that it would go fairly well and yeah, she gave
a pretty accurate description. So I felt after talking to some of the other
kids that I felt I had a better grasp on what was going to happen. So,
yeah.
When students identiﬁed diﬀerences, they typically presented positive evaluations
of those diﬀerences. For example, even though S07 believes that the program is not
working for her/him yet, it is still a positive diﬀerence from S07’s prior experiences.
S07: I guess I would have to say—kind of the same answer for what is
working is the whole, like, learning by doing, because it works because
it’s a really good way to learn, but it’s not working personally for me
because that’s just nothing I’ve experienced before, so it’s—just being a
new thing, it’s a little—it’s just diﬀerent and it’s not as easy to get into
it and to learn everything.
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Likewise, S04 describes the program as being more work than anticipated, but
evaluates that diﬀerence positively even if that diﬀerence means having diﬃculty
enjoying the program. This is consistent with diverging probability and evaluation
because S04 describes anticipating less work, but coming to the realization that the
program requires a lot more work than anticipated. Said another way, as S04 experienced greater certainty that the program would involve more work than anticipated,
S04’s estimate of the probability of the preferred outcome “fun” went down.
S04: It sounded like as in I thought it was going to be a lot more fun and
a lot less work, but that is not the case. As it should be in college. So I
feel like with the amount of work we’ve been given it’s become a lot less
fun for me personally, but that’s just because of how I handle stress and
a workload. I want to make sure I do it to the best of my ability, and so
because I want to do it to the best of my ability, it’s really hard to have
fun while doing it because I work myself really hard.
Finally, while most students noticed signiﬁcant diﬀerences between their prior
experiences, the students did not come into the program wholly unprepared. S09
describes how there were diﬀerences from prior experiences, but there were also classes
that S09 took which did have several similarities. Although S09 describes having
classes with several similarities here, S09 still describes not knowing what to expect
in spite of these similar experiences in other comments (see excerpt on page 76).
S09: Let me think about high school. . . I guess, my English class last year
was a lot more sit and learn, and then go home and do. Here, it’s a lot
more sit, learn, talk about it with me, than do some more work, then you
can talk about it with me again, then we can make a really, really good
solid paper instead of go home and work by yourself.
S09: About design lab, I took an engineering class at my school last year.
It was a lot like design lab is now. I really liked that about it. It was
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pretty much the same, the design lab and the engineering class I took last
year.
Another student (S08) felt that their experiences in high school aligned quite well
with their experiences at PPI.
S08: I went to a really small high school, so I had a lot of teacher interaction. I would say it’s more similar for me than diﬀerent because if I needed
help, I knew that I could always go and ask. The diﬀerence would be, I’m
taking more technical courses. Design lab is building things. I never took
classes like that in high school. For seminar, a lot of the stuﬀ that we’ve
gone over so far has been similar to courses I took in high school. I took
a career class, so I learned about emails and that kind of stuﬀ, which is
something we covered. I’d say it’s more similar than diﬀerent.

4.2.1

Most Diﬀerences From Expectations Were Unique to PPI

Many diﬀerences from expectations were brought about by the particular structure
of the program at PPI. F1, who was involved in the design of the program, describes
describes some of the way it diﬀers from traditional programs in the next two excerpts. First, F1 describes existing research that addresses the unique departures
from student expectations that are common to courses that rely on a studio model,
as these courses did. F1 describes needing to take steps to reduce the ambiguity
students experience about the program.
F1: It’s funny because [one of the research fellows] and I have looked at research about this, the diﬃculties in transferring a studio type environment
to non-studio courses. Students have to learn how to work in a studio, and
we did not leave nearly enough time in that class, in the course design, to
just get them acculturated to how to work in a kind of an environment
and what that means. So we’ll know far better next time, if we do this
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again in the ﬁrst semester, and I hope that we do, how to prepare for that,
because that really should be the ﬁrst two or three weeks, is how do you
deal with being in this very, very odd teaching environment, where you’re
learning, ostensibly, STEM kinds of skills, without doing labs or taking
tests or writing down math equations from the board?
Second, F1 describes how the classes use projects and assignments in a fundamentally diﬀerent way than most college classrooms. Speciﬁcally, F1 describes how the
program does not have a policy against “excessive collaboration” and how projects
are used as a tool to promote learning rather than a tool to assess demonstrated
learning.
F1: One thing we’ve stressed over and over again is that the concept of
cheating can’t exist in this class. Not that we don’t want you to cheat,
but that we are all resources and references for each other. So if I’m
seeing that you, [interviewer], are doing work similar to mine, there’s no
reason I can’t come to you and say, “Can I look at what you’re doing and
learn a little bit from what you doing?” and they really embrace that. I
think that contributes to the idea of collaboration. Instead of them being
competitors for proving who knows something, they are collaborators and
learning how to do something. I don’t know if that makes sense.
F1: They’re getting there. They’re getting there. It’s been a whole lot of
support for that. We’ve had to talk a lot about, “There’s no such thing
as cheating. If you’re learning something, you’re not failing.” We have to
stress a lot. I ﬁnd myself saying it every class period, whenever they get
some sort of new task or project or thing to look at, “You’re not trying to
show me what you know. I know that in high school your projects were
supposed to be for you to demonstrate what you already know. That’s
not what we’re doing. This work in this project is for you to explore what
you don’t know. Just remember that.”
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Once students adjusted to the new approach to assessment, they were able to
engage in these open-ended projects without fear of failure. In other words, their
experiences of PI as diverging probability and evaluation, as impossibility, and as
ambiguity were reduced because the success or failure of any individual attempt did
not have high stakes, as long as the students continued to learn from these failures.
S13 describes the process of adjusting to the program F1 described earlier in the
following excerpt.
S13: So far what’s changing, I think is just getting detoxed from the old
environment of being told what to know, then needing to recite what to
know, then getting tested on what you know, rather than. . . It’s an openended project, and you just try and do it, and if you don’t do it, it’s ﬁne
if you don’t get it done. It’s just whatever you can learn as quickly as
possible. So I think it’s much more the fact of learning to not fear failure.
S13: As you know, you’re always scared of getting good grades, or bombing a paper or something. You’re not supposed to be afraid anymore of
failing. The only thing you can be afraid of is. . . well, really, nothing.
All you have to do is go after it. That’s what they encourage. Just try
anything, try everything. Look up what you can, research what you can,
and just do whatever you can to get it done. And if you don’t, that’s ﬁne,
you learned a ton along the way.
But, these large open-ended projects that encourage exploration and embrace
failure had a downside. A recurring theme in these diﬀerences was how much less
prescribed the path forward for students was when compared to traditional models of
education. Many students found the degree of autonomy they had in pursuing course
objectives overwhelming. These experiences are consistent with ambiguity because
students did not know what steps to take to move forward. Faculty members and
students discuss this at length, often by discussing a need for “scaﬀolding” within the
course. F4 addresses this need directly, feeling some responsibility for not providing a
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greater amount of structure to the learning process, but also attributing some of this
problem to common problems undergraduates experience when transitioning from
high school.
F4: One of the big ones was the scaﬀolding. It was interesting, because
just in Impact the other day, they were talking about if you go too far,
if you take away too much of that scaﬀolding, the students just ﬂounder.
And I was like, oh, yeah, we’ve been living that on some level.
F4: And some of that’s on us, because we haven’t responded to some of the
things that have been submitted. Some of it’s on us because we haven’t
given them that structure. And some of it is typical ﬁrst-year student just
not paying attention to where they’re at and what they’re doing. Because
it’s not the lock step high school, I turned in that homework, I turned in
that homework, I turned in that homework, and just check them oﬀ down
the line.
Student reactions to these diﬀerences were varied. S09 describes feeling a lot of
confusion about the direction of the course, and discusses experiencing diﬃculty with
making the necessary adjustments. S09 describes experiencing PI both as ambivalence
(knowing what would be diﬀerent, but not knowing how S09 would feel about those
diﬀerences) and as ambiguity (not understanding how some of those diﬀerences would
be executed in practice). S09 experiences these PIs in spite of taking similar classes
in high school (see S09’s prior comments on page 72).
S09: It was kind of crazy because I didn’t know what to expect. I didn’t
really know where the course was headed exactly. I mean, we had the
syllabus and stuﬀ. The concept of not having grades sort of confused me
at ﬁrst. As I got into it, my brain adjusted to it. I was able to work with
it better. That was sort of confusing at ﬁrst, where it was going. I’m still
sort of confused about degrees and stuﬀ. I know we have to take classes
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outside the PPI. I’m still kind of confused a little bit about that. Yeah,
that’s about it.
...
S09: Yeah. I feel a lot more sure. I like being here a lot more than I
thought I would. That ﬁrst week of class, I was kind of intimidated by
the entire thing. I didn’t really know what to expect out of it. Now that
I’m more adjusted and into everything, I know more of what to expect
and such.
In contrast with the positive outlook expressed by S09, S06 reports experiencing
ongoing ambiguity brought about by the diﬀerent grading processes used in the class.
S06 discusses continuing to experience reduced certainty about the outcome (grade)
of the eﬀort that S06 puts into tasks in PPI classes.
S06: I don’t know. Starts to get confuse. Because I don’t know how they
calculate my grade and I want to make sure I have good grade because
that’s the reason why I came here. But I just don’t know what I am
supposed to do to have good grades I guess. Its part of because maybe I
was from [a diﬀerent country]. We also have a diﬀerent education system
so and it’s even more less traditional than other courses. I was confused.
...
S06: I still haven’t ﬁgured it out. I mean in [another country] I know
how to get good grades. You just memorize everything and keep doing
the practice until you get it perfect but here its diﬀerent so I pretty much
yeah, I’m still really confused.
S06: I guess I need to change my learning style in order to keep up with
this. I’m still trying to ﬁgure it out.
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4.2.2

Some Students Were Concerned About Program Viability and Personal Objectives

One of the primary sources of PI for students was uncertainty about various topics
relevant to determine long-term instrumental success. Students expressed uncertainty
about their own long-term career desires, about the overall success of PPI, and about
the match between their long-term desires and PPI. S09 describes ambivalence about
the personal educational objectives S09 could be pursuing within the program, saying
“I know I want to do something with technology. I’m kind of debating between
computer science, computer graphics, technology right now.”
Other students also describe experiencing ambiguity about the eﬀectiveness of the
program in general. For example, S01 describes how, as with all new programs, there
is not yet any evidence of the long-term success of the program in terms of student
work and student outcomes. As a result, S01 cannot be certain about the probability
of the program contributing to S01’s personal success.
S01: I think part of the PPI stuﬀ is we haven’t seen a success train yet.
We haven’t seen like, “Here are a bunch of things that our students have
done in the past.” There’s none of that past student’s success things.
Likewise, S10 discusses a desire to be involved in an “experimental” program,
despite its unproven nature and S10’s own doubts about how successful it will be.
S10: Well, I was nervous to see what was going to happen and I was
worried to see what that would get me because I’m not sure how good
Polytech would work, so I was really nervous. I was also excited because
I was invited to be in something like the Pioneering Group. I wanted to
be experimental.
These concerns about their own desires and the success of the program come
to a head in student concerns about whether the program would help them meet
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their own speciﬁc desires. These descriptions are consistent with experiences of PI as
ambivalence. S04 explains:
S04: There are a lot of concerns from some of us about whether or not we
are going to graduate with the knowledge of our major. That was also a
big discussion going on the ﬁrst week. I’ve honestly considered dropping
out of PPI for the very reason that I don’t know if I’m learning what I
would be learning if I was just in regular [. . . ] classes [in my major]. I
feel like I am right now, but I only have one class outside PPI. So I really
don’t know what other classes I would have, what that would all look like.

4.3

Many Students did not Know What to do. . .
The focus on exploratory, student-directed learning was very challenging for stu-

dents to adapt to. In a learning environment, students generally expect that they
will encounter information that they do not know. Likewise, in transitioning from
high school to college, or when changing into a non-traditional program, students also
anticipate that there will be diﬀerences from the approaches, philosophies, and techniques that they have had experience with before. But these students did not know
how to deal with projects that did not have a speciﬁed due date or provide a deﬁned
path forward. The students repeatedly describe having to overcome experiencing PI
as impossibility because they did not know how to move forward (that is, the students had to overcome feelings that their preferred outcome(s) had zero probability
of occurring). S07 describes experiencing this diﬃculty with the thermostat project
in the design lab.
S07: Probably the same example with the thermostat. Like, yeah, it was
great that I got to learn how to do all of that by doing it, but at the
beginning of that project, I had no experience with it, so it was hard to
get going because I didn’t even know where to begin.
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S07 was deﬁnitely not alone in this experience of uncertainty. S12 expresses the
same general sentiment, saying “No. It’s about the project. We’re not familiar with
it and nobody has any knowledge about it. Both of us have to search Google. We
have no idea how to do it.” S10 also discusses how the uncertain path forward had
resulted in the team not making progress because they did not know what actions
they needed to take or what order they needed to take those actions in to successfully
complete their project.
S10: Right. Sometimes the classes just feel a little fuzzy, like I don’t know
what I’m supposed to do at speciﬁc times and I would like to actually know
what I have to do for everything.
...
S10: For our design lab, we have the semester project, the garden and the
[inaudible 00:04:03]. My team has only done the team charter because we
have no idea where to begin to even be able to create something that will
work at the end of the semester, so we haven’t even started.
S10 elaborates further at a diﬀerent point in the interview:
S10: But I still think it’s a little fuzzy. Like we don’t know exactly what
we’re supposed to be doing at every single time. They just kind of left it
open for us and I feel like . . .
Interviewer: Too open?
S10: It’s way too open. It needs to be restricted so that people know
exactly what to do.
...
S10: I would break each project up into steps so that we can focus on one
thing at time instead of it being so open that we don’t know where to
start. So if you say, “Build this part and get this part working and then
focus on the next part and the next part,” that would be so much easier.
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These experiences were not limited to the regular classroom projects. S18 describes a similar experience of not knowing how to move forward when working with
the ILMs put together by one of the faculty members.
S18: Like, the ones with [one faculty member], I have been going to them
because I’m interested in [that subject matter] and stuﬀ. I wish that he
taught them more, but, like, he put all of this stuﬀ out there and I don’t
know where to start or what to do ﬁrst. Like, all of the progress I have
made has been because I have been working with [another student], who
helps me a lot, or I had to talk to [the faculty member] and other people
outside of class, like he’s only available at the Lunch or at other times.
S05 also describes having this experience with the communication ILMs.
S05: So, we have three ILMs. We have an argumentative ILM, a speech
ILM, and a learning module ILM. And for each—so we had three speakers,
and they would explain to us how to behave or react better on a situation,
or how to speak well in front of a bunch of people. And then we talked
about it for I think it was an hour, and then with all of the three, we did a
little exercise in class. Because we were only nine people, we would come
up and do it for the other eight. And then after the ILM, we have a task
to do for each ILM, and that’s where it gets foggy.
S15 also identiﬁes this as an issue for many students, but takes care to state that
S15’s personal experience has been diﬀerent.
S15: I guess they wouldn’t get the group of the people who chose each
project and maybe have a ten-minute session or something to get them
started on what they’re supposed to do and help them a little bit on how
they should do it.
...
S15: No. I always know what I’m supposed to be doing.

82
4.4

. . . Or What Order to do it in. . .
Students also described having problems with not having a deﬁned due date or

established order for some of their projects—a set of diﬃculties that is very closely
related to “not knowing where to start.” These experiences of PI are consistent with
ambiguity rather than impossibility. S10 describes the lack of deﬁned due dates as
making things “fuzzy,” which results in S10 feeling behind after not knowing what to
do.
S10: I feel like I’m a little behind just because I feel like things are moving
a little quick, but only because sometimes things are fuzzy and then I don’t
know what to do and then I get behind.
...
S10: Not for the university. I feel like it’s teaching us pretty well, but I
feel like I’m behind in the class itself, just because, like I said, we haven’t
even started our semester project and we’re halfway through the semester.
S16 expands on this, describing how dealing with multiple ongoing projects makes
it diﬃcult to decide on an order to prioritize projects. S16 takes care to note the
upsides of this ﬂexibility as well.
S16: I think in seminar we get a lot of projects sort of at the same time.
Just last week, we had a Project Two, and then another paper that we
had to do at the same time. I guess we didn’t have to do it at the same
time, but it’s just like we get a ton of stuﬀ and then we have to ﬁgure out
which order we want to do it in and which badges they can get submitted
under. So that’s kind of hard. That goes back to the badge mapping
thing. I want a way to see where I can go and what order I should do it
in. Because they kind of just give us the stuﬀ and let us pick the order
we can do it in.
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S16: But I like that we can pick, and we have the opportunity to put stuﬀ
above other things, but it’s kind of hard, because you don’t know which
one they expect you to do ﬁrst. And sometimes they do prefer you get
one done ﬁrst, and then I think that could be maybe communicated in a
better way.
S17 expresses a desire for a more “structured” learning experience, where the focus
of student work is more directed by the faculty.
S17: No, I kind of feel sometimes its maybe not emphasized enough as to
this is what you’re working on, this is when it has to be done by. Or even
though we don’t technically have due dates this is when we want you to
have it done by. I mean sometimes I feel like it’s just a “We’re going to
take this day, this is what you’re supposed to accomplish.” And maybe if
we don’t get that completely done, we don’t know that it’s due the next
time we get in there or something like that.
S17 continues:
S17: As far as like not really knowing what’s due when, that also ﬂows
over into seminar.
...
S17: Well in seminar speciﬁcally, they give us almost like soft due dates
where this is what we want you to have done by this date.
...
S17: But yeah, I feel like it’s kind of a good set up but sometimes it’s
easy to get what you need to have done by when, lost. Like you just, you
get here and it’s like I have no clue what’s supposed to be done when.
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4.5

. . . But Students Adjusted With Experience
Some students described experiencing these diﬃculties at ﬁrst, and then moving

past them once they gained more conﬁdence in the organization of the program and
in their own abilities to manage projects. For example, S14 describes the following
moment where S14 realized that, even though the group did not have all of the
information to take action on some items, they did have enough to make progress in
other areas.
S14: It really was just that simple. I also learned the stuﬀ about time
management and working on stuﬀ that I can instead of waiting for stuﬀ
that I want to work on. So we didn’t get the terrariums in until a day or
two before the “end” of the project, and the entire time I was thinking,
“Well, what am I going to do? I need to know the measurements to see if
this thing’s going to ﬁt in there.” Well, I didn’t need to.
S14: The second day after thinking about that and just trying to work on
stuﬀ, I ﬁgured out, “Hey, I can work better on the coding because even if
I could ﬁnd out measures and make sure that everything ﬁts, I still don’t
have any of the coding to say, ”Hey, turn the heater on.” And so I spent
a lot of time working on that and then working on the jumper wires that
were in there. I tried to ﬁgure out what I could plug in where, that way
it doesn’t short circuit anything or anything like that. I didn’t even know
what short-circuiting meant, honestly, before doing all this stuﬀ.
S17 also describes becoming acculturated to an exploratory, student-directed learning environment, stating that S17 felt “more prepared” when dealing with future
projects.
S17: Yeah, it was interesting. There was, quite a few times I felt like I
was completely lost. I had no clue what I was doing.
...
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S17: We kind of felt like we all had the same feelings but yet all knew
nothing about how to ﬁx it. So in a way we all kind of felt kind of like
we had no clue what we were doing. And then the next day they kind of
gave us a little push and that started steering things in the right direction
and quite a few of us were able to take that, pick it up and run with it.
And so then after, I want to say that was like a mini project that we did
that way and then our next project that was introduced was a semester
long project. And then they kind of did the exact same thing.
...
S17: It was “Let’s give you a day to kind of freak out about it, and then
after that then we’re going to kind of give you the push.” And I personally
feel I was a little more prepared after they did the ﬁrst time, for when
they did it the second time, so that way like I felt more at ease with the
fact I had no clue with what I was doing.

4.6

Conclusion of the Chapter
Students descriptions of their experiences in PPI reﬂect PI in many of the ways

described by Babrow (2007). Students’ descriptions of their experiences consistent
with PI were necessarily retrospective in nature, focusing on their entry into the program. They largely describe experiences consistent with PI as ambiguity during their
initial entry into the program. Students described not having enough information to
make accurate predictions about their future experiences in the program, but they
were aided in their ability to cope with PI during the initial entry phase because they
generally anticipated high levels of ambiguity during their transition into college and
into a new program.
Upon entering the program, students found that it was diﬀerent both from their
prior experiences and from what they anticipated it would be. Students described
experiencing PI largely as ambiguity and as diverging probability and evaluation. A
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primary source of ambiguity was their lack of experience with this type of program,
which resulted in diﬃculty determining how likely the program would be to result
in their preferred outcomes (“fun”, for example). A primary source of diverging
probability and evaluation was the amount of work and eﬀort required as students’
estimated probability of their dispreferred outcome (“a lot of work”) increased.
Several causes of PI were unique to the particular structure of PPI. For example, students unfamiliar with the studio model needed to become acclimatized to
that model of education to reduce their ambiguity. Students experienced increased
ambiguity as a result of their inexperience with the grading processes used in PPI
classes. However, not all of the diﬀerences introduced with PPI tended to increase
student experiences of PI. The increased focus on collaboration and reduced stakes of
projects (embracing failure as a part of the learning process) served to reduce student
experiences of diverging probability and evaluation, impossibility, and ambiguity. In
addition to the unique structure of the program, students experienced PI as ambiguity regarding their own personal career objectives, and regarding the ability of the
program to successfully help them meet those goals.
Students experiences consistent with PI were brought about by the studentdirected approach to learning used in PPI. This approach meant that students were
often presented with a goal for a project (or multiple projects) and asked to accomplish that goal, but they were not provided with a set of discrete steps or an order to
achieve it. Students describe experiences consistent with PI as ambivalence and PI
as impossibility. They describe experiencing PI as impossibility when they did not
know how to engage with a project and as ambivalence when they are uncertain about
the order to place projects (or project steps) in. After time, some students describe
adjusting to the exploratory, student-directed approach and experiences consistent
with reduced PI in these areas.
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5. STUDENTS MANAGING UNCERTAINTY AND
PROBLEMATIC INTEGRATION
When students encountered uncertainty and the various forms of PI, they needed to
ﬁnd appropriate ways to manage them. Students primarily describe turning to people,
products, and personal experiences to manage uncertainty and the various forms of PI.
In this chapter I focus on the ways that students engage with these people, products,
and personal experiences. This chapter addresses RQ1b, which asked “what communicative and relational resources do students draw upon to manage uncertainty and
PI?” The quotations from interviews used in this chapter are anonymized, and are included as representative, paradigmatic examples of these emergent themes (Charmaz
& Mitchell, 2001).

5.1

Students Primarily Turned to Peers Inside the Program
The majority of students interviewed described turning to peers inside the program

as resources to manage uncertainty and PI. These students described turning to peers
for assistance with technical details, with understanding course concepts, and with
understanding assignment requirements and expectations, but some students relied on
their peers for other purposes. Not all students found peers to be helpful for managing
uncertainty, especially when working in groups, as described in more detail later in
this section (see student comments starting on page 90). S05 describes relying on peers
to reduce uncertainty by helping to diﬀerentiate assignments and track deadlines.
S05: I’m struggling a little with the schedule, like the work we have to
do. We get a lot of work, and most of them I get, but a lot of them I only
knew we had to do like three or four days before the due date because
another student told me. I’m kind of like blurry, like when to do. We have
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to do three seminars right now, and then each seminar has its own work
to do. I’m struggling because it’s almost the same, but it’s diﬀerent, and
then I’m thinking, like, did I do this one, or this one? And then I have to
recheck.
Students describe the ability to turn to peers as a major beneﬁt of the program.
S16 describes how the program is intentionally structured so as not to punish collaboration between students, which promotes the use of peers as resources to manage
uncertainty and PI. S16 draws parallels with job performance beyond the academy.
S16: Yes, it’s completely your own. You don’t have any steps on how to
do it. They just gave you the problem, and you are on your own to try to
solve it.
...
S16: It’s an independent project, but we’re allowed to go ask our classmates how they are doing it and get ideas from them. They keep saying
there is no cheating in the design lab, like we’re supposed to collaborate
with each other and come up with ideas, because that’s how it works
in a real-life situation in a job or something, because you’re allowed to
collaborate with each other.
S03 also describes the beneﬁts of being able to turn to peers as a resource to
manage uncertainty about both process and outcome, whether on group projects or
on individual tasks.
S03: Even though the project is individual, you are not the only one that’s
going to be working on that particular project. So, you have an entire
group of other students that are working on it, that you can go up to like,
“Hey, what are you doing for this?”, or “How did you get it to do this?”,
or, “What are you doing for this?” And then, on our group projects, we’re
all able to just collaborate among our groups, which we have groups of
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three. So, we go over, “Here’s this idea, this idea, this idea,” and work on
it.
S10 echoes S16 and S03, also describing how students worked together in groups
to collaborate on projects, even when those projects were not group projects.
S10: Yeah, we use each other as a resource. It’s pretty nice.
S10: I mean, we did our project once by ourselves when we still worked
as groups to try and ﬁgure out what we were doing.
Like the previous students, S17 describes turning to peers as a resource to manage
uncertainty about a technical process, relating a very positive experience with turning
to peers to reduce uncertainty about how to accomplish some technical aspects of one
class project.
S17: It was interesting because I personally had never coded anything a
day in my life and so I pulled up the program, I set everything out in front
of me and I went, okay, what do I do? And luckily one of my colleagues
who was sitting next to me, he had done this quite a bit and he had made
several diﬀerent inventions about just using this sort of equipment, doing
all that sort of stuﬀ and he was working on the clock project as well and
so he kind of gave me a couple pointers. I talked with him quite a bit
about the formulas I needed to use, the codes I needed, all that sort of
stuﬀ and after working with him I kind of felt like I had a little bit of a
grasp on what I was doing.
Being a resource for your peers also has beneﬁts of it’s own (Boud, 2001). S08
echoes earlier descriptions of how peers are able to explain unfamiliar course concepts
in ways that may be more easily accessible than faculty explanations, but continues
by describing how being a peer resource for other students also helps the student
who is helping. Said another way, S08 describes how helping other students was an
important part of internalizing his/her own knowledge of the subject.
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S08: If I don’t understand something, I could have a peer explain it to me
in a diﬀerent way than a professor would. It is easier for me to understand.
Also, if someone asked me for help, talking them through it helps me learn
in a diﬀerent way and shows that I do know. I would say that’s the most
positive part of it, the ways of learning.
Likewise, S11 describes how students were initially uncertain about how to use one
of the devices needed for a project in the design lab. S11 describes students initially
experiencing uncertainty, then turning to resources online, their peers, and gaining
experiences with the device. S11 describes similar beneﬁts to serving as a resource
for peers, stating that students who already understand something can learn a lot
more by explaining that subject to someone else, providing beneﬁts not only for the
student who is seeking assistance, but also to the student providing that assistance.
S11: In fact I see a lot of my friends that I made during that month learn
new things. I mean I saw a lot of them, they saw an Arduino chip for
the ﬁrst time and they had no idea how to use it. Then after the ﬁrst
week they completely know how to use it. Maybe after two or three days,
to be precise, which I found really impressive. So a lot of my friends are
using a lot of their resources, so they will use the Internet, they mostly,
I don’t want to say, “used” because that kind of sounds bad, used. I
want to say, “resources.” So they would ask their friends for help, how
this speciﬁc thing works, and they’re able to explain it to them. When a
student explains the subject to a learner, they already know it, but they
can learn a lot more from it. Not only do they learn a lot more just by
explaining it, but the person that’s trying to comprehend the subject also
learns.
Not all students described this situation as a positive experience. S15 describes
having negative experiences with peers during S15’s prior experiences with peers in
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high school Advance Placement (AP) classes. As a result, S15 states a preference to
work independently.
S15: Yes. We were in AP classes and they still didn’t do anything. But
yeah. I kind of have that mentality to work by myself. Because I don’t
know if the other people in my group are going to contribute. That’s
basically. . .
Like S15, S04 describes concerns about collaboration in groups. S04 describes
how the early formation of groups in the semester worked out in S04’s personal
experience, but also states that more familiarity with peers would have resulted in
diﬀerent choices about who to include in a collaborative working group. Notably, S04
describes preferring collaborators not only based on how much they would contribute,
but also how their knowledge and abilities would complement S04’s own. Said another
way, S04 speciﬁcally describes preferring group members who would be a good peer
resource.
S04: And then another thing I would change is letting us get to know
each other a bit better before they make us split into groups for our ﬁnal
project. A week into class they made us choose who we were going to
be with for our semester long project; and I’m glad I chose the people I
chose but I really didn’t know them very well. So I had two or three days
experience with who they were.
...
S04: I said this earlier but I think they should have given us more time to
get to know each other before we had to choose [our groups]. I do like the
people I chose to be in my group but I think I would have chose diﬀerently
if I had known others better. Just based on how much people care, how
much they would compliment me.
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An additional drawback to students turning to peers to manage uncertainty and
PI is the burden that can place on some students. S15 describes a situation where
one student is the primary resource on a project for nearly all of the students.
S15: I would probably ask one of my classmates because I know one of
them is really good with technology and he’s taking an upperclassman
course outside of PPI. He’s literally the person everyone asks for help.
...
S15: I don’t know. I guess with students’ help, it’s something. . . like
understanding what exactly that person wants for the badge or whatever.
They can explain it to them
Likewise, S18 describes spending a signiﬁcant amount of time working to help
others with portions of the technical set up for a project.
S18: I don’t like to be working on other people’s computers and stuﬀ, so,
but, it turned out that me and [another student] were the only ones who
could ﬁgure out with, like the drivers and stuﬀ, for the project with the
Arduino and stuﬀ, and so, like, I had to spend a lot of time helping other
people with it because, like, it was, like, 2 hours or 3 hours of working
just to research and ﬁnd the drivers and to get them installed. I mean, I
don’t even think that the instructors knew how to do it.

5.1.1

Students Occasionally Turned to Peers Outside the Program as
Well

In addition to peers inside the program, students also reported occasionally turning to peers outside of the program. Because the program was new, diﬀerent, and did
not have an established track-record of success, students often experienced doubts
about whether they were making the best choice. These students described feeling
reassured about the program itself after speaking with students outside the program.
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S06 describes questioning if taking courses in PPI would be a “waste of time” if
S06 eventually decided to change majors. Speaking with other students outside the
program provided S06 with reassurance that this time was not “wasted.”
S06: I feel, well ﬁrst of all I’m afraid that I’m missing the courses I need
to take if someday I need to transfer to a major. I’m afraid that I’m kind
of wasting my time. I’m afraid of that. But also the idea that I actually
[inaudible 00:32:58]. They are really much more traditional than we are.
They have a lot of more homework and they are all lectures. When I tell
teacher PPI about to them, they are like “That’s very cool” they are like
“They come to US so they can have better education, it seems like PPI is
even better education” they say.
Likewise, S05 described feeling reassured that the program was meeting S05’s
learning needs after speaking with other students outside PPI who were enrolled in
the same major.
S05: It’s probably diﬀerent, because I’m in [my major], but then I spoke to
someone who’s also [my major] but not in PPI, and she said we have design
lab and they have something similar where they pretty much do the same
thing. So I’m not that worried anymore, because I was thinking—like, I
only talked to the person two days ago, so before that, I was wondering
all the time, what would normal [students in my major] being doing right
now? Like, what is the diﬀerence between a PPI and the normal way of
doing things?”

5.2

Students Also Turned to Faculty Members and TAs
In addition to their peers, students also discussed turning to faculty members to

manage uncertainty and PI. Students generally discussed turning to faculty members
in order to manage uncertainty about the program and uncertainty about the subject
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matter of the course. TA5 describes students as more than willing to turn to faculty
members and teaching assistants, saying that “when things are not working well,
they just try again and ask faculty.” TA1 describes setting up availability to students
speciﬁcally during their class time so they could manage uncertainty both about their
assignments and about other issues related to TA1’s area of expertise, and that several
students did indeed take advantage of this availability.
TA1: So for the ILM, I held three speciﬁc oﬃce hours that were related to
that after each module. So I came to where the students had their open
studio session, and then I would be there for two hours, and then if they
wanted to come and ask questions about it, then they could come during
that time.
TA1: So I met with several students then, and then I also let them know
that I was available for appointments if they wanted to talk about the ILM.
I also said that if they had questions about the speech, speech issues in
general, that I’d be happy to answer those. So I’ve had a couple students
make some appointments for oﬃce hours with me outside the ones of me
coming to the session.
S16 also describes how faculty and TAs making time and space available during
class meetings speciﬁcally for the management of uncertainty and PI was helpful.
S16: The ﬁrst week I was really confused about everything. I wasn’t
worried about anything, but I was just confused. And then in design
lab we had a question and answer day, and that helped a little bit to
understand all the badges and everything.
Although students may turn to faculty members and TAs in order to manage
uncertainty and PI, they sometimes are still developing in these skills. TA3 describes
experiencing frustration with the manner in which a student undertook this task,
resulting in a signiﬁcant amount of time spent with multiple TAs, much of which
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may not have been needed if the student had taken advantage of other resources
available, such as course products.
TA3: Only one student came and he came last week and I asked him
before he came to please bring a list with the questions that he had so
that we could stay on task and he didn’t do that and he stayed an hour
and a half. A majority of that time I felt that he was just venting about
other things. Yesterday another one of my colleagues in Com said that he
had met with her a couple days before he had met with me and had done
the same thing but had stayed there for over two hours.
Interviewer: So only one of them has come?
TA3: And the questions that he had indicated to me that he hadn’t read
the instructions.

5.2.1

Challenges and Beneﬁts of Having Multiple Instructors in the Same
Class

Students discussed having multiple-instructor classrooms as both a beneﬁt and a
challenge. The interdisciplinary nature of the program meant that students needed to
speak with diﬀerent faculty members for advice depending on what portion of their
project was giving them trouble. S15 describes this experience, saying “So I was like
”Oh, [a faculty member in seminar] has probably helped me with that part.“ But
then, I need someone else to help me with the electrical systems and the engineering
part.” Likewise, S16 describes the beneﬁts of having multiple instructors available in
the classroom.
S16: You start out with getting the problem, and you read about the
problem and what it is. And then you go and search on the Internet.
I searched about ﬂuid dynamics and all of the things that went with it:
volume, pressure, and ﬂow rate. They were speciﬁcally the three things
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we had to look at. So I searched it on the Internet and looked it up, and
found out what those things were. And through that I gained knowledge
about what it was and how to make the project. But then if I had extra
questions I could go to the professors and ask and they would help me.
...
S16: I like it because it’s better than just one, because you can ask questions without waiting in line for something. Or maybe one instructor has
a better knowledge of something than the other instructors, so you can
go speciﬁcally to the instructor you need for that certain question. And
then also your mentor; you can always ask them for help.
S03 describes how transitioning to having multiple instructors was a challenge,
but also allowed students to ask the right person for help based on their expertise.
S03: But other than that, it was like after awhile it would start boiling
down to “Which teachers do I call to ask to help me here?” Having the
ﬁve diﬀerent professors, pretty much having ﬁve diﬀerent professors in a
room at a time, at the beginning, was a little chaotic, just trying to ﬁgure
out which one I listen to when. At this point, it’s pretty much one is
talking throughout, and when we have our break time and are working
on our projects for our ILMs or our Badges on Open Passport, we know,
“Okay, this teacher,” like, [one faculty member] is our librarian, so we can
ask her, or [a diﬀerent faculty member]. I like to call upon [these faculty
members], because [the second one] I can have a good conversation with
about my topic, and he usually helps me just talk through it and I can
get a lot of ideas. Then, [the ﬁrst one] helps me with the research.
...
S03: But I know [the other three Seminar faculty members] are all very
good with their own, speciﬁc things. They are a lot more on the technology
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side, computer graphics, and computer information, and since I haven’t
needed help in those areas yet, I haven’t needed to ask for their help. It’s
something that, after awhile, you know which professors to call upon and
who to talk to and who to ask.
S14 also describes this downside of having multiple instructors, saying that there
were times when diﬀerent instructors sometimes would provide diﬀering answers to
questions if asked independently. As a result, there were times when the same question
needed to be addressed to multiple instructors in order to get an accurate answer.
S14: The only other negative I could think of for the seminar is with three
or four teachers for it, it gets a little complicated because one teacher
says one thing and then another will think another thing. It’s only when
those two teachers get together they ﬁnd an actual answer. So sometimes,
it’s hard to get a straight answer and only email one teacher instead of
emailing three to ﬁgure one thing out for one person. So that’s another
negative, but overall it works out in a way.
A second challenge was a direct result of the nature of the program. Because
students had much more independence in choosing the ways that they approached
and tried to solve problems, it was more diﬃcult for faculty members to act as a
resource for students. F2 describes how the increased independence of students in
problem solving meant that it was not possible for faculty members to be well informed
on every possible solution. Nevertheless, this challenge brought unique opportunities
for faculty members to teach students how to use additional resources to manage
uncertainty and PI on their own in the future.
F2: When someone is going to volunteer to teach Design Lab, you better
make sure that they are absolutely the right person. End of sentence right
there. They have to be nimble. They have to be ﬂexible. They have to
be able to cope with saying, “I don’t know,” every ﬁve minutes, because
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[we] say, “I don’t know,” every ﬁve minutes because they’re all trying to
solve the problem in a diﬀerent way.
F2: I don’t know what all those future paths go. I have to go, “I think
it’ll work. It might not work,” or, “I have no idea. Can you research this
and this and get back to me? Because those data points might help me.”
Or I just get on the Internet in front of them, where I’ll be like, “Slide
your computer over here,” and I just start typing on their computer and
look at a few things and go, “I didn’t know, but now I have a better idea.
By the way, did you see what I just did? Because that was a moment
right there. When you don’t know something, try and ﬁnd the answer.”
Not everyone can do that.

5.3

Students Generally did not Turn to Their Assigned Mentors or Family Members
Although students discussed turning to faculty as resources when managing uncer-

tainty and PI, a process that should have been enabled by the mentorship program,
students did not ﬁnd the assigned mentor role very helpful. Even though each student
was assigned two mentors, they did not have much interaction with these mentors
unless their mentor also happened to be a faculty member. When students did turn
to their assigned mentor, it was nearly always as a coincidence of that mentor’s role
as a faculty member. S05 describes a lack of understanding of the function for the
assigned mentor role, saying “I don’t know what the job is of the mentor, because I
didn’t really come in contact with it.” This sentiment is echoed by other students,
such as S12, who also expresses a lack of understanding of the purpose in assigning
two mentors, saying “Yes, but one question is I have two mentors. Why is that? The
other is [my second mentor], but I’ve never seen [my second mentor]. No idea why.”
S08 expresses similar doubts, not even being certain of the relationship between the
mentor and PPI, and describes bypassing the entire mentor system.
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S08: I don’t really know what the purpose is to have them, just because
I don’t ever see him. He’s not a professor for PPI, I don’t think. I don’t
know. Maybe he is. I just seek help from other people if I need it.
S12 described turning to a mentor as an option for uncertainty about assignment
task scheduling, but would prefer to be able to access an electronic resource for this
information rather than rely on a mentor.
S12: I hope you could give us some notiﬁcation about what time we
should do which part. Sometimes we get confused about right now what
we should do, so we have to ask a mentor or something like that. But if
we had a schedule, it would be better in the passport.
Only one student, S13, described having a positive mentorship experience with
an assigned mentor. S13 describes often meeting with one of the assigned mentors
and describes reaching out to that mentor frequently as an additional resource beyond
class instructors. S13 describes turning to this mentor for concerns about “the school”,
which is consistent with that mentor being a resource for managing PI.
S13: Yeah, I have a speciﬁc mentor just for my group, the exploratory
studies. I can’t remember his name right now, but he’s just got a group
of four or ﬁve of us that he just talks to speciﬁcally, and tries to reassure
any worries we have about the school, or any ideas that we have about
the school that we can share with him. Stuﬀ like that.
...
S13: Yeah, it’s nice. It’s really nice, because if I have any questions or
concerns, or anything I need to ask, [my mentor is] always just an email
away, or a quick meeting before class or something. So it’s really nice
to always have another buddy who really knows what’s going on in the
school, that you can contact at any time rather than just the instructors
themselves.
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Additionally, only one student described turning to family members as a resource
to manage uncertainty and PI. S14 described turning to a parent about some projects
and discussing the philosophy behind the educational approaches used in PPI. Additionally, S14 describes speaking with a cousin in order to manage strong feelings of
PI experienced as impossibility.
S14: So part of it was from the instructors telling us and then me remembering it and realizing it just by stepping back and thinking, “Why are
we doing this project?” Like the bridge project or the holding the two
liter project and realizing what we were doing and just, like I said, just
stepping back. I also talk to my mom about this because she’s a teacher
and she really is interested in this stuﬀ, and she’s been reading articles
and sending me articles and I’ve been looking up stuﬀ too.
S14: Staying in that situation was about two days, and then the third
day I sort of had a breakdown and just said I couldn’t do it and didn’t go
to half the classes and just started. . . I called my mom and was like, “I
can’t do this.” And so my cousin came and got me because I didn’t know
what to do and we went out and got a Den Pop so I could calm down,
which was really nice, by the way. Den Pops are nice. Don’t know if that
was a question in there, if it was, there you go.

5.4

Students Turned to Course Products, Including Assignments and
Badge Descriptions, but These Were Often Hard to Find
Course products were one of the primary resources that students turned to in

order to manage uncertainty and problematic integration. Providing students with
information is a core function of these course products, so it is unsurprising that
students would turn to them as resources. Some students found these resources more
than suﬃcient, for example, S03 states “If whoever presented the project doesn’t give
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you enough information, it’s all there on the project itself. If you just read through
it, you know what you need to do.”
Some students had diﬃculty locating the information that they needed within all
of the program documentation. S07 describes having a diﬃcult time ﬁnding information about the ﬁrst signiﬁcant project because that description was within a badge
description.
S07: Yeah. It’s—I know how it works. It’s a little diﬃcult to ﬁnd out
where some of the projects are and everything. Like, Project 1 was nested
in the middle of one of the badges, and I feel like it might be a little bit
easier if like maybe projects had their own badge that was speciﬁcally
labeled ‘Project 1’, and then there’s a separate badge for all the other
stuﬀ.
...
S07: Well, like for example, with Project 1, Project 1 was in the Developing Argumentation badge, which has the stuﬀ for the argumentation
IOM, and then Project 1 is kind of tossed in there, which Project 1 is
kind of related to it, but not completely. So I just feel like the projects
should all kind of have their own badges, and then everything else can be
by themselves in their own badges.
Likewise, TA4 expresses frustration about students not being able to ﬁnd information about projects. TA4 describes distributing these guidelines by email and posting
them directly to the online Passport system, and still being contacted by students
who said they were not able to ﬁnd the information that they needed.
TA4: I think so. For some reason, I put my instructions very clearly on
the passport site for mine but then I had a few email me or talk to [a
faculty member] and say they couldn’t ﬁnd it. I don’t know what reason
that was but I emailed them and I also put it on Passport so they had
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two ways to do it. Some said they still couldn’t ﬁnd it. You’d have to ask
them why. I don’t know why.
And yet, there was no consistent method for distributing or storing documentation
within the program. F4 describes how the schedule for when ILMs were oﬀered was
distributed to students once, and only once, as a handout.
F4: At no place have we represented in Passport—which is what we sort
of set up as the place the students should go for their information—the
handout that was given on the ILMs. And so how to. . . when they’re
scheduled and whatnot, is dependent on the students having not lost that
sheet of paper.
Students expressed frustration about diﬃculties keeping track of additional meeting times, such as ILMs. For example, S09 describes wishing there was a central place
where it would be possible to see these events posted. In fact, S09 describes a mostly
unsuccessful collaborative student attempt to create such a shared calendar resource.
S09: I would just say, have a more posted time. Like, “We will be meeting
at this time, here. Clear your calendar if you want to come. If you don’t
want to come, that’s okay too.” I would say would just be, have an actual
posted time. I would suggest a PPI calendar almost. I don’t think we
have a calendar at all. I know a bunch of the students and I, we made a
Google Doc calendar where we can all add in new things. No one really
uses it.
Likewise, S08 also expresses a desire for a central location to keep track of events
and the layout of the course. S08 acknowledges the role of the syllabus in addressing
these topics, but seems to ﬁnd the syllabus provided wanting, while at the same time
acknowledging the limitations on including that information in the syllabus which are
inherent in the design of the program.
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S08: We didn’t really have set guide. Well, we had a syllabus, but it was
open ended, so it wasn’t really a syllabus. Not having, I guess, dates and
exactly what we were going to be doing was kind of stressful just because
people say going to college is such a big change. Yeah.
...
S08: I would give a little more insight onto what is going to happen, I
guess. Obviously, you can’t really have a syllabus because there are no
hard deadlines, but explaining that more instead of trying to start oﬀ
doing projects I think would be helpful.
S16: We talked about it in class, but I think it would have been nice to
have a map of all of the badges and to see what they are made of and
what projects could go into it before we started the projects, just to see
that when we do this project it can go under this badge. That would have
been nice to have on the ﬁrst day, just to see.
Of course, even when students were able to locate all of the information needed,
that was not always enough. The faculty and TAs in PPI echo the standard TA and
faculty complaints about students not following instructions. TA1 describes how this
is a common problem for students globally, especially freshmen students.
TA1: So there are a couple things that I really like about the ILMs. So
part of it is. . . as far as the quality of work turned in, there are some
students that I can tell they really put eﬀort into it. They grasped the
concepts, they were serious about the product they wanted to turn in,
and they gave a really great speech and created a really great outline.
TA1: Other students didn’t read the instructions, and only submitted half
of what was required, which is not. . . I taught the full section of [a class
similar to these ILMs]. That happens with freshmen especially.
F3 also describes how some students need to learn how to go through and read
instructions, noting how F3 has had to deny some badge submissions and is waiting
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for them to be resubmitted due to students not following signiﬁcant portions of the
instructions.
F3: So I’ve got a couple of those. Those, we’ve had a couple of glitches, but
they seem to work okay. The other things, again, at this developmental
level, this introductory level, if you will, typically, it’s not too bad because
of what I’m asking them for. I’m waiting for the next couple of badge
submissions to come in because I’m basically asking them to demonstrate
more things. So as that happens, I’m seeing both sides of that coin. I’m
seeing the fact that they’re not reading the material that’s given to them;
they’re not reading the instructions.
F3: So they’ll submit something and while they haven’t done 75% of what
we’ve asked them to do, so there’s that repetition part that’s going to kind
of come into play. On the one hand, I see it as useful. On the other hand,
I’m seeing it as. . . we would typically handle something like you’re doing
weekly labs, right? It’s really chunked into really small pieces and it’s
timely, right? I’m looking for just a speciﬁc thing.
...
F3: We can only do the repetition so many times. Because it was interesting when that came up because [another faculty member] and I kind
of looked at each other and said, “Yeah, we’ve talked about this probably
four or ﬁve times already to the students in the class.” So it’s interesting
the. . .
Likewise, F6 acknowledges that students have had diﬃculty locating and parsing
instructions for assignments in the program. Interestingly, F6 does not necessarily
see this diﬃculty as a negative and instead casts it in a positive light as an essential
portion of the learning process for students.
F6: I know talking to [another faculty member] about it even, and it’s a
good point, he’s talking, well, it’s not impossible to ﬁgure out. It’s not
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really diﬃcult. You learn by simply reading the instructions, and it’s good
to have experience reading the instructions. It could be easier I suppose,
but I don’t know if it even should be easier. Yeah, and I think though,
the idea of badges I think we’re getting solid ground at least on, this is
what you’re earning. This is what you do. You do the projects to earn
the badges. You get the badges. You get credit for seminar and design
lab and equivalencies that you’re registered for. Was there another part
of that question I forgot?
In the end, students had to spend a signiﬁcant amount of time and eﬀort to locate
information that they needed in course products. This was caused by a number of
factors, including the structure of the program, the lack of a single central resource
that housed all of this information, and the fact that some of the information students
were seeking was embedded within other products in way that the students did not
ﬁnd intuitive. Faculty and TAs attributed many submission problems to students not
reading instructions, but do not discuss inability to locate instructions or confusing
instructions as factors in student performance.

5.5

Students Relied on Their Personal Experiences in the First Week(s)
Students relied heavily on their initial experiences with the program to get an idea

about how the program was going to function. S11 describes S11’s own expectations
for project frequency and ordering in the course developed in the ﬁrst few weeks, and
how those expectations were subverted as the program continued.
S11: The ﬁrst week of classes were like, it was kind of like an introduction
to how things are going to be rolling, how the activities are going to
be carried out, how we’re going to do our work, and instead of doing
individual work we would actually collaborate with other people, diﬀerent
groups. I kind of got the atmosphere that that’s how it was going to roll,
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and I really liked that overall, but then the ﬁrst project that we did was
kind of like an exposure to what we’re going to be taught.
S11: So right now we’re doing, let’s say we’re doing the design process
right now, right? That ﬁrst week project was just to get us introduced
to that idea. Yeah, it was kind of like that. I mean I did like it and I
thought we were going to do a project every single week, but instead no,
we didn’t. So after that ﬁrst week, I asked myself, so then why did we
immediately just jump into a project like that?
...
S11: So what I initially thought was that after the ﬁrst week I thought
that we would have to do a project every single week in that order, or no,
in that fashion. So we get into diﬀerent groups, they give us a problem,
and then we had to ﬁnd a solution for it. That was my ideal thought,
but then as the month progressed we didn’t do projects every single week,
so my ideal thought, I thought we would do projects every single week,
but reality, I mean what’s actually happening is that we don’t do that.
Instead we’re given four projects plus one, which is the food desert project
that we’re doing. I feel like we were given all that at once. To me it’s not
that overwhelming, but it’s kind of like you choose this project and it’s
due in two weeks, and then you go pick another one. But I do like that a
lot though.
These ﬁrst weeks were intentionally designed to help orient the students to the
program. F7 describes the “Project 0” assigned in the Seminar class with the speciﬁc
purpose of helping students orient to the structure of the program and how to use
the administrative tools and technologies that deﬁne the program.
F7: We also need to prep the students a little bit better at the beginning
of the class. We did try, and there was a whole, full two-week period
where we simply played with the various activities, so that the barrier to
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entry and success was very low. So that people felt comfortable, right?
That ﬁrst project, Project 0, was meant to do exactly that.
F7: And still, I think that more needs to be done in that direction. Kind
of get the students trained for this learning experience, which is unusual
and uncommon.
S04 describes the experience of these initial weeks as a “de-programming” from
the experiences in prior educational environments. However, S04 also describes experiences consistent with PI as ambiguity. The ﬂexibility and change during the initial
weeks causes S04 to be cautious about feeling that S04 has a solid feel for the program
itself. S04 hedges, saying that “everything could change tomorrow.”
S04: I think for everyone, and that was what the ﬁrst week was mainly
spent on was helping us understand that, it’s really a de-programming.
I heard someone say that. It’s very true. I’ve spent 12 years of prior
education getting a grade back on anything I turn in. So it’s deﬁnitely
hard, a hard transition, and you really have to catch yourself when you
start thinking about it as a grade because it’s not. So I think it’s going
well, then again everything could change. It’s PPI. Everything changed
the second week in, everything then changed back the third week in. Now
I feel like I’ve been at a constant for a few weeks, but everything could
change tomorrow. I really don’t know.

5.6

Conclusion of the Chapter
In general, students described turning to people, products, and experiences to

manage uncertainty and PI. The people students tended to turn to were peers, especially their peers within the PPI program, and faculty members (though usually not
the faculty members who were assigned to them as mentors). With one exception,
students did not describe turning to family members as resources.
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Students described turning to peers for a number of reasons. Students mostly
described turning to peers within the program, especially for uncertainty about processes and project outcomes. Turning to peers was described as positive both for
the student managing uncertainty and PI and also for the students serving as the
resource. Students did acknowledge some drawbacks to using peers as a resource,
including the fact that the peers who are most available may not be a good resource
for the speciﬁc area where they are needed and the burden that being a resource can
place on the student serving as the resource. Students also described turning to peers
outside the program, especially for uncertainty and PI focused on the program itself
and how it compared to traditional programs of study.
Students described turning to faculty members and TAs as resources to manage
uncertainty and PI. On occasion faculty and TAs made time and space available during class meetings speciﬁcally to be available as a resource for students to manage
uncertainty and PI. The availability of multiple faculty members within each classroom provided unique opportunities for students, and also unique challenges. Multiple
faculty members being available meant that students did not have to wait for another
student to be ﬁnished. It also meant that students could choose which faculty member to turn to based on that faculty member’s expertise or based on the student’s
personal relationship with the faculty member. However, it also meant that faculty
members could have diﬀerent perspectives or may provide diﬀerent answers from one
another when asked similar questions. Additionally, the independence students had
in completing tasks in the classroom made it impossible for faculty members to be as
well informed on the challenges students may have as they could be in an environment
where student projects were more strictly deﬁned.
Also notable were the people that students did not turn to as a resource: assigned
mentors and family members. Although one student did describe having a positive
experience with the mentor program, students generally did not describe turning to
mentors or family members to manage uncertainty and PI. Students describe not
understanding the purpose of the mentor program, having little interaction with as-
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signed mentors, and turning to mentors only when other resources could not be found.
Likewise, only one student described turning to family members as a resource to deal
with uncertainty and PI.
When students described turning to products, they typically described turning to
course products, such as assignment and badge descriptions, when they were able to
ﬁnd them. Barriers that made it more challenging for students to use products to
manage uncertainty and PI included the wide variety of channels that these products were distributed in and the lack of a consistent method across the program for
distributing and storing documentation. As in traditional programs of study, some
students in the program had diﬃcult locating and parsing instructions for assignments
in the course products they were able to locate.
Students also relied on their personal experiences during the ﬁrst weeks of classes
to manage uncertainty and PI. Students reported reductions in both as they gained
familiarity with the program.
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6. INDIVIDUAL AND ORGANIZATIONAL
UNCERTAINTY ASSOCIATED WITH UNIVERSITY
AND EXTERNAL SYSTEMS
The PPI program represents a signiﬁcant systemic change from the traditional educational paradigm at this university—at nearly all universities, in fact. This chapter
is the ﬁrst of three chapters addressing RQ2, which asked “how do individual and
organizational uncertainty interact in this system?” The existing university system
is a product of a number of forces, both within the university and within the larger
society, including other social and governmental institutions. Implementing a systemic change within a portion of the university does not eliminate these forces, and
often requires working against structures that have been designed to work with the
traditional educational paradigm (Reigeluth & Garﬁnkle, 1994). One of the faculty
members likens the challenges of working against these structures to the challenges of
the Revolutionary War in the US (the following quotation is anonymized, as are all
quotations from interviews used in this chapter. They are included as representative,
paradigmatic examples of these emergent themes (Charmaz & Mitchell, 2001)):
F7: If the United States had started as 13 counties in Southern England, I
wonder if there was a United States after, okay? The distance, right? The
nature of the new continent, the nature of the people in the new continent,
the balance between the monarchists the loyalists and free spirits, right?
They all conspired to lead to this result.
F7: We are a little bit like 13 counties, right? [. . . ] And I’m not talking
about the president [of the university]. I’m just talking about the university structure. He was enlightened enough to understand that this was an
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important thing. I’m not saying that we’re doing it against the wishes of
this ﬁne university.
F7: But many of the things we are trying to do just do not ﬁt. They
need a diﬀerent way of doing and talking and thinking. And we spent an
ungodly amount of time just trying to translate what we’re trying to do
into what the university does. Not always perfectly.
F7: And I wonder if we’ll ever be able to translate these things into a
language that the university can. . . that the current educational environment can process, right? You know, it’s just the simple fact that we
focus on competence, not on grades, right? And we evaluate work based
on speciﬁc skills that are demonstrated, rather than just grading a test or
other kinds of things.
F7: The very fact that these things are built the way they are is just not
the way things are done in the world outside. What I feel, there’s a virtual
clash of civilizations, sort of cultures, right? Which is not a bad thing as
long as the university wants it, wants us to succeed.
Interviewer: Well, it sort of begs the question, though, that we’ve forced
ourselves within a system where we don’t ﬁt exactly, and we’ve had to
make some compromises. Are there any of those compromises that you
think have really been a negative impact on PPI?
F7: Well, actually, to be very honest, we were given a lot of leeway. I
should not harp too much about this, because we were given a lot of
leeway. We were not told, like, “You cannot do this,” right? You know,
badges we wanted, badges we got. Conferences we wanted, conferences
we got. Multiple credit hours of learning experiences wanted, that’s what
we got, right? We were not told no.
F7: However, again, we spent an ungodly amount of time, and we’re still
being constrained by this need to translate what we do in credit hours, in
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grades, in degrees, and all those other good things. Which kind of makes
sense, but at the same time, for all that PPI wants to do, doesn’t make
sense, right?
These diﬃculties with interacting with university and external systems were a signiﬁcant source of uncertainty both for faculty and for students. The primary areas of
diﬃculty that faculty members, TAs, and students discussed pertained to scheduling
and orientation (primarily a student concern) and dealing with the expectations that
are embedded in institutional structures and external stakeholders. These themes are
addressed in the following sections.

6.1

Expectations Held by Organizational Stakeholders and Embedded in
Institutional Structures Became Roadblocks for Students and Faculty
One area of concern for students and faculty members was the diﬃculty of inter-

acting with structures and institutions beyond the PPI program. These structures
have been constructed to interact with classes and programs following the traditional
educational paradigm. Programs and classes that seek to innovate by departing from
the traditional paradigm often ﬁnd that the expectations built into these structures
become obstacles and roadblocks to overcome. Evaluations of students and of faculty
members were one area with a signiﬁcant amount of uncertainty. Examples of areas
of uncertainty include implementing a badge system, grading and grade reporting issues, and faculty evaluation across departments and outside their home departments.
One faculty member summarizes the structural challenges of designing a course that
uses an innovative educational paradigm:
F3: The Seminar. . . some of the overarching architectural questions, you
know and challenges and issues. That’s been a big component. More
recently in the summer, I think I ended up having a really much larger
part than even I anticipated in the entire architecting of how we were
going to actually implement badges and how we were going to try to do
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the accounting. Because again, one of the other thats kind of towards
a leadership role with the group has been, for example, I’ve attended
meetings with the registrar’s oﬃce. I’ve been in the room.
F3: So to appreciate the problems that are. . . the constraints that are
both institutional and even outside the institution and then trying to get
back to what we’re trying to do within PPI.
An anonymous faculty member provides a harsher perspective on the challenging
process of translating between university and program learning objectives on one side
and the PPI program on the other. Because this faculty member explicitly veriﬁes
that responses are anonymous, the comments below are provided without an identiﬁer
to ensure the response is presented with the highest level of anonymity possible.
Anonymous Faculty Member: We had a goal with [my class], which was
to go through the design process and have them pick up skills. We got so
caught up in the stupid. . . This is anonymous. Right? Stupid. There we
go. Let’s make sure that all these credits transfer between all these courses
and all these goals being met and everything else like that. [Another
faculty member] and I got so locked into it. We forgot what we were
trying to do, and it drove us nuts.
...
Anonymous faculty member: If we showed them our system for making
these things, forget it. They’ll just immediately discount this as another
fad, and they won’t take us seriously. We can’t go to people and expect
them to follow this system the way we currently have it designed. We
better come. . . [the other faculty member] and I always envisioned this
wall of badges, just a wall of them. We itemized everything we could
possibly think of. It’s very easy to just look at our existing course syllabi
and topics list and just go, “That topic equals a badge. This topic equals
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a badge,” not, “This learning objective equals a badge.” That’s too big.
It’s just too big.
Anonymous faculty member: Then you get these general badges that are
up for interpretation. Did you really earn it? I don’t know. There’s
one for bench equipment, because I went oﬀ the credit hour model for
electronics when I designed it. I hate that badge because I feel like there
should be a badge for oscilloscopes. I feel like there should be a badge for
power sources. I think there should be a badge for function generators.
Anonymous faculty member: But I’m tied to this credit hour model thing.
So if I start itemizing it, I’m going to confuse them because the other
badges aren’t itemizing this way. I’m currently outvoted. So to save my
students’ sanity, I will wreck mine to get them some sort of coherent path.
I know the registrar, at the moment, can’t handle the inﬂux of data. I’m
like, “Just start counting badges and give them an A.” If they get this
many, hooray. A. Just go with the ﬂow. It’s really not that important.
Grading was a recurring theme within faculty and student responses, and became
a point of friction. A variety of institutional structures both within and outside the
university expect courses to be graded using traditional letter grades or a substantially
similar system. One faculty member describes the frustration of dealing with the
expectation for grade checks used by a number of programs and structures at the
university:
F1: But there are things like the badge system that they just do not understand. They don’t get it, and it’s not just us. It’s the larger university.
It’s things like, “You need to ﬁll out this grade report. It’s mid-semester.
Because you’re in [inaudible 00:7:01], or whatever.” ”We’re not oﬀering
grades, we think. How are we talking about grades?
F1: “Oh, I don’t know. Did we think about that? We haven’t thought
about that,” those sorts of things.
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...
F1: [A seminar faculty member] ﬁlled it out, I believe, and I believe the
answer was, “On target for an A,” because as far as we know, the student
is on target to achieve what they have set out to achieve. They are
performing well in class. They’re participating. They’re struggling with
the things they should be struggling with, and they’re doing just ﬁne.
Another faculty member discussed the challenges of grade reporting under the
new system.
F5: We were talking with the seminar folks and kind of came to the
conclusion that based on the values of PPI, incomplete is possibly the
most in line with this. It’s very cumbersome to do 36 incompletes.
F5: I think it’s the one that lines up with the values of PPI the best. So
A or incomplete.
F5: But then we said, “Let’s talk about this,” in the meeting yesterday.
This is going to come up pretty quick. As [another faculty member] said,
there’s some of us who are on the hook because we’re the ones that have
to submit the grades.
F5: Yes, and, for example, [one of the faculty members] is submitting
grades for [a course in that member’s area] and [a diﬀerent subject] I
believe is [a diﬀerent faculty member]. At some point, there’s one person
that has to do that, and we all have to agree.
A student shares a similar perspective:
S15: I don’t know. I don’t know how the grading system works. Do you
get an “A” just as soon as they approve it? Does that mean you got an
“A” for that badge? When they have to transfer it to an actual grade,
how is that going to work?
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...
S15: Because when you apply to scholarships and stuﬀ, they ask “What’s
your GPA?” And they’re just badges and they don’t like explain your
letter grades and you’re not going to know what your GPA is.
In addition to grading, an additional theme in faculty responses was the need
to deal with other concerns raised by organizational structures. Although all of the
faculty members who taught in PPI were faculty fellows of the program, they belonged
to diﬀerent departments within the university. Some faculty members belonged to
PPI’s parent college, the College of Technology (which has been renamed since), but
other faculty members held appointments in a variety of other departments, including
Communication, English, Theatre, Libraries, etc. Navigating the administrative steps
associated with teaching in one program while being evaluated in another was a
concern for faculty members, as one faculty member explains:
F1: I wouldn’t say that it’s not working very well, because I don’t want
to take away from anybody the fact that they’re actively excited about
and want to contribute. It’s not any one faculty member’s fault that the
university system doesn’t do well with giving us release time to make this
kind of stuﬀ happen, but I do think there’s some things to look at there
about how we deal with that. Maybe you’re a fellow on release, and your
department’s not getting the money for that, and you’re not getting the
money for that. If you can’t participate, you can still be a fellow, but
you’re not getting paid. [inaudible 01:12:47]. I think there are ways to
think about that so that we can use that money to ﬁnd other people to
do some of the work. I don’t know. That’s way above my pay grade, but
it’s worth examining.
The same faculty member provides clarifying details later:
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F1: Mm-hmm. Yeah, that’s true, and the only reason I’m able to contribute the time I do is because the research directly impacts my promotion line.
F1: . . .
F1: That’s the only reason, and because I’m passionate about it, but
that’s, again, on the backs of my passion.
Another faculty member shares a similar perspective, again highlighting the challenges of faculty members being brought in from a number of departments:
F7: But in addition to that, the big, big question is will PPI have its own
faculty? So, sure, the degree will have competencies, badges, a sheepskin
at the end for the students to take home and show the parents, and put it
on the table of their employer, right? But how is this program supposed
to be taught? By whom?
F7: Sure, we can work on a fellowship system. In my view, that would
be, however, suboptimal, yeah? Just think about this very simple thing,
you know? If you want to reinvent the method of teaching and all that,
and switch to mentorship and all that, you want these mentors to hang
around for some time.
F7: I think that, sure, there are faculty. And I will be told that there
are faculty, right? But most of these faculty are the people in technology.
Because they came with the technology, but even there, I’m not quite sure
that the department heads of some of the people agree with the idea that
these people are now part of PPI, not of their own department. That’s
one thing.
F7: But how about the people who are not in PPI, who are not in the
College of Technology, like myself, right? And some of my colleagues.
Not that I’m itching. But it’s as simple as that. Who’s going to ensure
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continuity for teaching some of the humanities learning experience? For
leading the humanities learning experiences. How is that going to be
done?
F7: Now, that’s a very important issue. That’s not something that we
can create later. I think that the minute PPI gets a degree, it really has
to start thinking handbook or covenant and faculty and resource and also
a resource system. God knows. It’s becoming a creature of its own, and
it really has to have all the moving parts in place.
One faculty member, who requested their responses on this subject be anonymous,
expressed misgivings about the way PPI chose to implement badging in order to
interact with existing university structures for the undergraduate majors students
were pursuing. Notably, this faculty member does not seem to be critical of badge
systems in general, just with the speciﬁc way that badges became tied directly to
course credit hours within the larger university system (there is an extensive discussion
of badging within PPI later on).
Anonymous faculty member: God, they’re just a new form of grades.
They are just going to become a distraction, like everything else. All
badges were supposed to be were skill sets. Hooray. You’ve learned this
thing. Let’s move on. I think the one credit hour per badge thing is not
eﬀective. I think if we’re going to do it, we do it Boy Scouts style, and we
itemize the hell out of them, and we start creating more of them on the
ﬂy because that’s way more useful to them in the future.
Anonymous faculty member: Because badge A, to an employer, will look
exactly like EC–100. I don’t know really what that is. You can look at
the description, but there’s so much stuﬀ in the description. It’s really
hard to tell. It’s a lot of work to create itemized badges that way, but it’s
work you don’t have to recreate. Once you make one, it’s there.
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Anonymous faculty member: I think there needs to just be more itemized
reward. I think the Boy Scouts and the Girl Scouts have done a fantastic
job of showing how the badge system works. I don’t know why we haven’t
made sashes yet and actually ordered some physical ones and given them
all the “I survived the ﬁrst semester of hell” PPI badge. It’s just the
Polytech logo slightly on ﬁre, just like little people running away from it
for a bit. We survived it. Yay. That sort of thing. I over-dramatize. I
don’t think it’s. . .
Anonymous faculty member: I just think it was not. . . We got caught in
this credit thing again, and we lost our path. We just veered into the ﬁeld
and started doing donuts and not understanding it.
A diﬀerent faculty member discussed this badge-to-credit-hour equivalency and
how that approach shaped the badges that were oﬀered.
F6: Well a badge is a credit hour. Okay, [one class] has four credit hours,
so we need four badges. It doesn’t need to be four badges for [that class],
it could be ten, it could be two, but this is how the decision was made.
Well, the [university program] website has four principles that they want
students to take away from [that class]. That’s pretty logical to make
those four principles the four badges, right? We modiﬁed them a little
bit to make it more tech-heavy, a little bit more equatable to some of the
other [specialty areas] we’re doing. But you can see how that takes form,
right? I mean, that deﬁnitely has this kind of anchor to the traditional
class.
F6: So yeah, and I don’t know if there’s any right answer in how to
formulate badges at that point. I think there’s a lot of trial and error, to
be honest, and a lot of discussion and dialog, and something will come
up, but I think that there is kind of that base when you ﬁrst talk about it
as, well, what class is it mapped to? That’s not unworkable. Again, your
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hands aren’t tied, but it is a structure you’re working from, if that makes
sense.
In short, several concerns about evaluations of students (grades, grade reporting, etc.) and faculty (working outside their home department) all contributed to
interlocking experiences of uncertainty.

6.2

Class Scheduling and New Student Orientation Systems Were Not
Designed for the Program
One signiﬁcant outcome of these embedded expectations was the student expe-

rience with class scheduling and new student orientation. Students were enrolled in
placeholder sections of classes in order to award them credit for the general education
requirements that were being fulﬁlled through their PPI classes. Mapping the novel
approaches used in PPI onto the existing university structure was necessary in many
ways, but it also caused a lot of confusion. S14 shares the challenges associated with
not knowing which classes to sign up for:
S14: No, actually, I haven’t. And this actually goes back to the ﬁrst day
or the ﬁrst week, and. . . oh, here’s a really big negative I wanted to talk
about. And this could’ve been on my part, my mistake, or it could’ve
been the formatting of the signup for classes and stuﬀ, but when I was
signing up for classes I saw the options for Purdue Polytechnic, and they
told us how you would take three classes, like Comp, English 114 and
Speech and combine them into one class, like in the seminar, what we’re
doing.
S14: I thought that transferred over into the lab, and so they had all this
other stuﬀ like CGT, CNIT, MET and stuﬀ like this. I signed up for three
of those, the CGT, CNIT and the MET. I found out very quickly that
those were actually three separate degree paths and three separate classes
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with their own seminars, their own lectures. So I accidentally signed up
for 21 credit hours this ﬁrst week.
S14: I was freaking out because I thought this was like the regular program
and people were saying, “Oh, this is supposed to be an easier class or
course than regular college.” And I’m thinking, “If this was supposed
to be easy, I’m totally screwed if I have to quit this Purdue Polytechnic
thing because I can’t get this down.” I had a bad experience because I
didn’t have really much time to do homework, didn’t have much time to
do anything because I signed up for too many classes.
S14: I guess that was part of my fault for not really looking into it, but
I think it was part of the fault of the Purdue Polytechnic for not being
very speciﬁc. Because you could just click on these things and all of the
sudden if you copied the code and put it in you were signed up. I didn’t
do a check for it. The way I found out that the CGT, CNIT and stuﬀ
was, yeah, I had seven classes a day, but also because during the Purdue
Polytechnic ﬁrst couple of days in seminar they pulled us out into those
disciplinary things. I was listening to a guy, [one of the seminar faculty
members] actually, [. . . ], I think. He was part of [his specialty], right, I
think. It’s either/or. I think [a diﬀerent seminar faculty member]’s [a
similar specialty].
...
S14: He was talking about books and stuﬀ, and I was told I wouldn’t
have to have any books for my classes here. I was freaking out like, “Oh,
I’ve got to buy books, and I didn’t budget for it.” Then there was also a
lecture he was doing or a lab thing he was doing, and other assignments
that we had to do, plus all these badges. I was freaking out, of course,
because I had all these other classes—MET, CGT, CNIT.
...
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S14: And eventually I talked to my mom and we talked to [a member of
administration]; she’s like a head director here or something. We talked to
her, and she was like, “Oh, no, that’s awful!” And she was just heartbroken that this had happened to me, or it might have happened to somebody
else. I wouldn’t know, but especially that I came to her and stuﬀ. She
was like, “Oh, I’m sorry. What can we do to help?”
S14: And I was like, “I don’t know because this is college and my ﬁrst
two days, and I’m freaking out. Help me.” And so she did, and we
got talking with [an administrative assistant], who was the relations kind
of. . . student relations, basically. And she was really nice. She was really
sweet. She even drove me over to [a diﬀerent part of campus] to meet my
academic adviser so we could get this all straightened out. And during
the whole ﬁrst two days, I didn’t have much time to sleep, let alone eat, so
I just drank. . . I got a bottle of water and that was basically my nutrients
for the ﬁrst two days. And I just. . . it’s such a terrible thing.
Another student describes the challenges of navigating the course registration
system with a scheduling assistant.
S01: I just ﬁnished up a summer, unsure of what college was going to
be like. Again, mostly the ﬁrst week it was a lot of ﬁguring out where
I was going to go, ﬁguring out what the teachers were going to be like,
ﬁguring out what my requirements were on a daily basis. And it was
rather concerning that when I looked at my schedule, and I only had
three areas that I needed to go in on campus, and one of them I spend
most of my day here. So it was really nice considering the convenience of
my scheduling. Again the ﬁrst week, it seemed a lot of the advisors, what
they’re recommending, and what the PPI’s. . . the scheduling wasn’t very
well done.
...
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S01: There wasn’t very good coordination between the two groups, and so,
it turned out the ﬁrst week on Friday there was a class that was scheduled
for us that was in the middle of another class somewhere and it was an
independent thing. It wasn’t worth any credit or anything. It was just
in the middle of something. So they didn’t have a really good correlation
between the two, as the scheduling assistant didn’t recognize PPI even
existed in the system. There was a big gap there. So once that was taken
out, it was interesting, hearing a lot of the talk that they were going to
go for not a graded curriculum, how it was going to be very group-wise.
A number of students had trouble understanding their schedules for classes. The
oﬃcial printed schedule for the university had both the PPI classes the students
needed to attend and all of the dummy placeholder courses that would be used to
assign credit for general education requirements listed on it. In order to resolve the
confusion surrounding scheduling, the PPI administrative oﬃce sent an email to all
of the students containing only the PPI classes that students would need to attend.
This was eﬀective in reducing the confusion students experienced, but did not remove
it entirely as there were classes that were part of PPI that only a subset of students
were enrolled in. For example, many students had tested out of the entry level math
class oﬀered within the program and were instead enrolled in diﬀerent math classes at
the university outside of PPI. In addition, some students chose to enroll in additional
classes outside of the program both as electives (in areas like Band and Chorus) or
because they were a required portion of their program that could not be fulﬁlled
through PPI (in areas like Aviation Technology). For obvious reasons, none of the
outside courses were listed on the schedule that was emailed out, so many students
still had to cross-reference between schedules, the ﬁrst of which had extra classes that
they did not need to attend (and that didn’t actually meet) and the second of which
was missing some of the classes that they needed to attend.
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6.3

The Program Was Diﬀerent From What Faculty Stakeholders Outside the Program Expected
Faculty stakeholders outside the program also had diﬀering models of the pro-

gram that caused uncertainty for themselves and for program faculty. F1 discusses
frustrations with dealing with these diﬀerent visions of the program.
F1: The frustration has multiple facets. Some of it is that it’s made for
expediency’s sake, but that’s something I can get on board with. Sometimes that’s what you’ve got to do. Sometimes I’m frustrated by things
because it derails the vision. The question you asked me is, how do I
get along with my colleagues? What I’m saying, I think, more is that
I get frustrated that they are not in the same place in their research or
understanding of the pragmatic application of what we’ve espoused as our
values, as I feel like I have gotten to. That’s me having to be okay with
the fact that some people aren’t at the same place. They haven’t read
the same material. They haven’t digested it the same way. They haven’t
come to grips with it in the same way that I have. Does that make sense?
F1: For example, the notion that one might be able to learn [a speciﬁc
subject] in context in a project was a stumbling block for [another faculty
member] and I, for the last year. He came to Design Lab Wednesday and
watched the presentations the students are making, and he saw it, ﬁnally,
that it’s possible, that it doesn’t have to be in a [class for that subject].
It can be in context with other work. And [one of the research fellows]
can attest to this, because she’s heard me share this frustration before,
that he couldn’t see that before was really, really frustrating to me. But
again, that’s not about him. It’s just about where he’s at. Does that
make sense?
F1: I think that, institutionally, not much room has been made for us to
do that, and that needs to change. I’m encouraged by the fact that [the
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program director] has said straight up to [F2] and myself, “I don’t want
the two of you,” and a [one of the faculty members teaching seminar], I
believe, as well, “I don’t want the three of you teaching this spring. I
want the three of you thinking about this material to inform our teaching
in later semesters.” That’s the ﬁrst time that that has really happened in
a substantive way.
F2 contrasts the models of learning used within the PPI program at the time and
those that were predominant in the CoT.
F2: It felt insurmountable. Now that I’m beginning to ﬁgure out exactly
what the true diﬀerence is between a Polytech experience and a College
of Technology experience is, I can frame the discussion better. When a
faculty member that is just CoT. . . I hate dividing us up like that. That
is the one thing I feel like we did the worst possible thing. We divided the
union up, and that was just bad.
F2: When I get the argument, “We already do that. We already have
labs. We already do design labs. We do design classes. We got tech 120
for that. We got this for that,” they’re right, except for one thing. There
is a culture that is missing. It’s not something that they couldn’t do. It’s
just they aren’t deliberately trying to make it happen. It’s the empathy
step. We have really good professors, and almost every professor in the
College of Technology empathizes, but they don’t deliberately make it
obvious that they are.
F2: I think that is almost the dividing line between the Polytech experience and the standard CoT way of doing things. I can see when you read
a document about the Polytech, and you aren’t immersed in it, you don’t
see it. You see buzzwords. You see a few other things, but it’s hard to
capture.
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F2 elaborates on these issues that separated PPI and CoT further along in the
interview.
F2: The engineering disciplines are having a harder time because you live
the life of equations, and you kind of forget about the people’s feelings that
those equations kind of aﬀect, and it’s an important things. So probably
engineering, I could see that being one of probably the hardest hurdles.
Some get it. Some don’t.
F2: MET is, by far, probably the most push-back that I’ve been able to
detect, but they are. . . We can’t see the things we work on, which means
we have some trust in things going on that we can’t see, and we’re good
with that. MET is a bunch of things that they see happening. So when
they teach everything in a very structured way, it kind of gets into the
culture that even our emotional interactions have to be structured. So
that is how I feel about it. Does that answer the question?

6.4

Conclusion of the Chapter
PPI’s use of course structures that were diﬀerent from those used by the rest of

the institution created mismatches with university and external systems that were
designed for traditional programs. These issues happened in diverse areas and created “roadblocks” to implementing change. Diﬀering institutional expectations surrounding grading, competencies, credits, and scheduling caused uncertainty in faculty
members, students, and other members of the institution. These uncertainties tended
to cascade through the organization because existing structures designed to manage
uncertainty (schedules, orientation sessions, etc.) had not yet been adapted to address
uncertainties associated with the new program, but these organizational uncertainty
management structures had not yet been adapted due, in part, to the institutional
members responsible for preparing and maintaining them being uncertain themselves
about the program. Faculty members inside PPI also discussed their perception that
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faculty members outside PPI but within the CoT were also experiencing uncertainty
about the program. The uncertainty of faculty members outside the program was, at
times, a source of frustration for faculty members within the program.
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7. INDIVIDUAL AND ORGANIZATIONAL
UNCERTAINTY ASSOCIATED WITH THE PROGRAM
Although the diﬃculties associated with working with universal and external systems were signiﬁcant, the majority of themes that emerged in interviews with faculty,
TAs, and students were about issues within the PPI program itself. In this chapter I
provide examples of experiences of uncertainty within the PPI program itself. This
chapter is the second of three chapters addressing RQ2, which asked “how do individual and organizational uncertainty interact in this system?” Commonly mentioned
themes in interview responses included the structure of the program, planning to
implement the program, foundational knowledge planning and expectations, uncertainty about incoming students, diﬃculty obtaining classroom resources, and overlaps
between faculty and mentor roles. A signiﬁcant amount of the individual and organizational uncertainty within the program was focused on grading and classroom
interaction—these topics are not the focus of this chapter and are addressed in Chapter 8. The quotations from interviews used in this chapter are anonymized, and are
included as representative, paradigmatic examples of these emergent themes (Charmaz & Mitchell, 2001).

7.1

A Novel Program Structure Created Uncertainty for Faculty
Within the program, faculty members discussed a number of challenges related

to the structure of the program itself. New programs have a number of challenges as
a direct result of their newness. One faculty member compares the program with a
startup business.
F7: We’re a little bit like a startup. I don’t know if you know what are the
phases of a startup. You know, its initiation. You have your early kind

129
of blip on the marketplace, right, where people notice you and everybody
gets excited, and then they start trying your product, and the gripers
come. And that’s when most startups fail. Not because their idea is not
good or smart, or the product not. . . but because it’s still not polished
enough, and customers are very picky, right? You know, they want the
best thing that money can buy. And if yours is not one of the best, it kills
you.
F7: Now, sometimes if you happen to be one of the ﬁrst products on the
market, you get a little bit more leeway, right? You also might come a
little bit too early in the cycle, and the public is just not prepared for
it, right? We had social networking sites long before we had Facebook.
People need to be trained for it, right?
Because the program was in its ﬁrst semester at the time, there were a number of
competing visions for the way the program would be structured. One faculty member
saw the diﬀerence between those teaching classes this semester and administration in
terms of the structure of the program.
F5: Yeah, I guess faculty fellows. I don’t feel like we are very united in
views. I don’t know. I see there’s a divide between the people that are
actually working with the students and the people that are working the
politics of the project.
Another faculty member describes the impossibility of meeting competing visions.
This is consistent with PI experienced as impossibility because the faculty member describes the probability of the apparent desired outcome of the program, that students
become highly specialized in one area and also develop a high level set of generalist
skills, as impossible.
F1: You can’t be a generalist and a specialist in the same four years. You
can’t do that. You can’t get enough of everything and enough of one thing
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to be a jack of all trades and a master of one, right? So that’s another
question to ask: how important is it for students to get all of the MET
things? That’s a question we have to answer.
F1: So one, do you need to do all the badges in one area; and two, don’t
you end up doing a number of the badges in some areas if you have to hit
some of the higher order thinking and skills anyway? And three, we’re
going to teach them to be lifelong learners, right? I know I didn’t learn
everything in my ﬁeld. I know I still haven’t learned everything in my
ﬁeld, but I have been taught enough to know what else is in my ﬁeld, or
at least that there’s stuﬀ I don’t know in my ﬁeld, and how to get that
information. It seems to me that there’s more value to be gained having
students learn to recognize that they don’t know everything in an area,
and that at any given time in the lifespan of a project, they’re going to
run across stuﬀ that they don’t know. In fact, they likely will run into
stuﬀ that they don’t know, and they should take some time to learn about
it, or at least learn what they don’t know. Does that make sense? I said
a lot of words there.
An anonymous faculty member provides more details about institutional uncertainty regarding how the future structure and mission of the program is envisioned.
This is consistent with PI experienced as ambiguity because the desirability of what
the program should be and who it should serve is diﬃcult for this faculty member
to determine, and also as impossibility because the faculty member sees success in
meeting some desired outcomes as unattainable.
Anonymous faculty member: I think the ﬁrst order of discussion would be,
“Who is this degree program serving? What are the important competencies?” We keep talking about the College of Technology Competencies,
but are we really trying to create badges for AV tech and all of TLT and
all of BCM and all of MET? Who are we serving?
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Anonymous faculty member: And if we’re truly trying to create a transdisciplinary degree, a trans-disciplinary degree, not a multi-disciplinary,
not an inter-disciplinary, but a trans-disciplinary degree, one that transcends the boundaries and silos, we need to really look at that, and we’ve
done an okay job of talking about values and, quote, unquote, “soft skill
competencies.” People have done a really good job of talking about soft
skills, not a really good job of talking about those competencies and what
those mean. We’ve not talked at all about domains and what domain
skills are important and why, and that’s the thing we have to do.
Anonymous faculty member: That’s inevitably tied up with, “Who are
we trying to serve?” and while I absolutely agree with and appreciate
the notion that we’re trying to serve everybody, if that’s true, then we
have a really hard job ahead of us, because that means that we are essentially trying to codify the entire university as badges. We’re trying to
codify all the math courses as badges and the science courses that are,
quote, unquote, “support service courses for technology classes,” and all
the technology classes and the liberal arts courses that are service courses.
That’s a lot, and that’s a huge job.
Anonymous faculty member: If we’re trying to say that you could essentially do the equivalent of an AV tech degree with a more liberal arts
focus in College of Technology, I don’t think that’s what we should do,
personally. I don’t think that’s what any of the research about what our
employers want tells us we should be doing. I think my take on what
we’ve heard from employers and this thing that we just heard from [one
of the administrators], we don’t need an AV tech degree, and we don’t
need an MET degree, and we don’t need an ECT degree. We don’t need
a CGT degree. We don’t need any of those. Employers say, “You teach
them too much of that stuﬀ, and it’s not worth it for us, because we have
to un-train it and teach something else.” I think that tells us a lot about
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what the competencies should be that we should be developing. I’m glad
that that part’s anonymous.
Anonymous faculty member: Because I just said a whole bunch of disciplines were not important. I could be interpreted that way. I didn’t say
that. . .
Anonymous faculty member: . . . but it could be interpreted that way.
Uncertainties about the structure of the program can have signiﬁcant eﬀects for
other faculty members and students. One faculty member explains how uncertainty
and experiences consistent with PI as ambiguity contributed to an early decision to
pull out of a course by one faculty member, and the eﬀects of that decision on students
and the rest of the faculty members in that course.
F2: [Another faculty member] and I only have each other, really. A lot
of times, we feel like. . . We aren’t trying to isolate ourselves. I’m sure
we could talk to anybody about it, but there are experiences that just
happen in that room that don’t happen in the Seminar. This might cause
the people in Design Lab to get beat down quicker. Eight people to teach
33 students. Two people to teach 33 students.
F2: We had three faculty members. The third one dropped because they
didn’t feel good talking with students about the plans that we had for
them, because they didn’t feel they were concrete enough.
The self-directed nature of the program lead to a number of concerns on the faculty
side. One faculty member is enthusiastic about students having the ability to pursue
badges in additional competency areas, but is also concerned that many students will
end up picking what they believe to be the easiest option, rather than the option
that will beneﬁt them the most personally. This is consistent with PI experienced as
diverging probability and evaluation.
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F6: I don’t blame them for that. I get that. They’re doing a lot of
work, and especially we’re giving them the option to earn badges above
and beyond lab and seminar, like the CGT or ECT. There’s something
to be said about that, but at the same time you do want them to have
the experience. So yes, you will see students take risks, and I think the
environment is very conducive to it. But I also think that this is part
of the thing looking at the structure moving forward, to make sure that
there’s not one path that everyone takes that is the quickest and easiest
path, and that by being a quick and easy path, that kind of is against
taking a risk implicitly in a way. Don’t take a risk, do this and. . .
Another faculty member shares concerns about student abilities to pursue additional badges. In this case, the concern is that there is no designated time in or
around class meeting schedules devoted to it, which may mean that students could
be missing out. This is also consistent with PI experienced as ambiguity.
F5: That’s cool. I’m just really worried about this TBA idea of scheduling.
I’m just extremely concerned with this because I need to have a scheduled
time with the students, even if it’s just one hour. Otherwise, I’m not going
to be able to make them see the importance of earning those badges in
the big picture. I do worry that they’re going to get into [my area] and
then they’re not really going to be having the same skill sets that they’re
supposed to.
F5: It sounds great, it’s online, it’s very convenient, I’m here all the time,
but then that also makes it not solid. The fact that they’re not in the
schedule makes them see it as a hobby, as something not as serious. I
think for some of them that are enrolled in [my area] or in exploratory
studies with [my area as a] ﬂavor, earning some of these badges is critical
for them, as critical as it is to do [general education requirements].
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In addition to uncertainty and confusion surrounding competing visions for the
program, faculty members also expressed misgivings about side-eﬀects that emerged
as a result of the structure of the program. This is consistent with PI experienced as
ambivalence because each of vision of the program required making trade-oﬀs between
beneﬁts to students and their associated side-eﬀects. One faculty member discussed
their concern that having two large courses increased the severity of conﬂicting due
dates between classes.
F1: So it’s probably not speciﬁc to Seminar, but if we’re going to do these
large, all-encompassing umbrella classes, we ought to really be careful
about overlapping assignment due dates, and we were collectively not
good about that. We were just as unaware of it in studio as anybody else,
or Design Lab, if that makes sense, particularly in my ﬁrst year, when
they’re also burdened with, “Oh, I’m supposed to learn how to manage
my own time right now? Really? What? I don’t know how to do that.”
Finally, F7 describes feeling frustrated with a lack of resources available to reduce
their own uncertainty in the program. This faculty member attributes this lack
to the program’s newness, but stresses the importance moving forward of codifying
organizational structures and best practices into documentation.
F7: Now, this organizational framework, I understand, the way I understand it, was meant to be very collegial, which is a good thing, very
egalitarian, which is a good thing. But just like any egalitarian society,
sometimes some people tend to behave the way they want to behave. And
there will be diﬀerences, right, of all kinds.
F7: And you need not necessarily people at the top to push down and
pull up people, but to be arbiters, right? To play the role of umpire,
right? Active umpire, not just on the sidelines. You need a main umpire
in the middle of the ﬁeld, not just side observers who raise the ﬂag, right?
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There’s no use to raise the ﬂag if there’s nobody to decide on what that
means.
F7: And also, we also need, along these same lines, the PPI needs to
come up with some sort of covenant. Constitutional covenant. Some
sort of programmatic document that not only sets up the goals and the
aspirations, but also the procedures.
F7: Not in a bureaucratic way. I think that PPI has done very well in
terms of avoiding bureaucratic red tape and obfuscation of the matters
that matter, right? I’m not a strong proponent of the bureaucratic system.
I kind of like the fact that PPI is a little bit ﬂexible and changeable and
all that. But at some point, you feel the need of having certain things
spelled out. Not necessarily set in stone, but spelled some out.
F7: Well, I mean, simple things, such as what happens. . . you know, who
is the ultimate decision. . . who’s the. . . well, how about this? Who is
the executive branch of this organization, right? We have a very strong. . .
what is it? What’s the Parliament called? There’s the executive, the
judicial, and the. . . we have a very strong Parliament, right? Legislative.
F7: We have a very strong legislative branch, right? But this legislative
branch doesn’t always conclude its decisions with law. So more importantly, we don’t have an executive branch to kind of step in and say,
“Okay, this is how this law will be applied.”
F7: And also, we don’t have the judicial branch. You know, people to kind
of adjudicate on the rightness or wrongness of some of these decisions in a
fair way. Maybe we don’t have to have three branches, but we really need
to have at least two kind of components. You know, the more deliberative
body of everybody talking to everybody and brainstorming, and then we
need an institutional framework or a personal kind of assignment where
some people need to kind of make some decisions.
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F7: We kind of have that, but it’s not always clear it’s there.
F7: Or maybe if we have it maybe it should be spelled out. Like, okay, so
this person is actually more like this than like this.

7.2

Planning for the New Program Was General in Nature
Two faculty members and one of the teaching assistants discussed a lack of clarity

about the process of preparing for classes for the semester. One faculty member
discussed the challenges associated with orienting himself to the new program, largely
due to other commitments during the semester prior to the beginning of the program.
F1 describes experiencing both ambivalence and ambiguity during the preparation
phase.
F1: I was invited to become a part of the cohort of fellows sometime in
mid-October last year, so that meant that I missed, actually, the majority
of the acculturation sessions with [an expert]. I think I was here for his
very last group conversation, or the last two, I think. And quite frankly,
the fall, for me, last year, much like the fall, for me, this year, was very,
very busy, and there were a number of meetings that were scheduled at
times that I just could not get to, so I missed a number of subsequent
meetings in the middle part of the fall.
F1: So it wasn’t really until December and then January where I found
myself really able to get deeply involved, and some of that really happened,
or it really felt like I became part of the group and deeply involved during
that January retreat day, when it seems like a whole lot of really exciting
formation work happened that then got thrown out there. We can talk
about that afterwards.
F1: I feel like I met really regularly with the group, last spring, but I
don’t know how much I can tell you about what we did. It felt like we
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spent a whole lot more time, last spring, talking about governance than
we did talking about content, and I know and recognize there’s a place for
dealing with governance, but I don’t think, A), that that was ever resolved.
I don’t know that we have a governance structure that I understand or
that works or functions, and I feel like the time I spent on that was time I
wished that I had spent on actually designing the thing that we’re doing,
given that we had a tight deadline of initial delivery this fall. I don’t know
how well that answers your question.
F1: I did the trip that [four members of faculty/administration] went on
to California. We can talk about the merits and goals of that trip at
any point, but did that. Felt like I was reasonably involved with overall
architecture conversations and the structure, again, culminating in that
January retreat, but it’s hard for me now to see much of that work reﬂected
in what we’re doing now, and some of that’s good, and some of that’s bad.
“Bad” is a bad word. Good. Some of that is not as bad, and some of it is
better. I don’t know if that makes any sense.
F7 discusses a similar take on the same phase of preparation. This faculty member
also seems to believe that too little of the planning time was dedicated to planning
and designing the actual courses that would be oﬀered during the fall semester. F7
describes experiences consistent with PI as diverging probability and evaluation at
ﬁrst, which dissipated as it became clear that the program was actually going to
come into existence. This is an experience of diverging probability and evaluation
because F7 describes how a highly desired outcome, the opportunity to participate in
an exciting transformative STEM education program, seemed unlikely to occur. As
time went on and it became clearer to F7 that the program would exist and F7 would
be able to participate, this experience of PI reduced as F7 judged the highly valued
outcome as more likely to occur.
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F7: It would be a pity if this thing did not make it. It would be a pity
if this thing did not make it. And I’m saying this half facetiously and
half not facetiously. This is an experiment we got here. I’m very excited
about the fact that this happened. Despite the fact that, if you were to
ask me last year at this time, “What do you think about it? Do you think
anybody will do anything?” I’m like, “No, I’m not really sure. I see a lot
of talking, a lot of griping.”
F7: By the way, maybe I should. . . so this is the fall semester. So I
started last year in the fall semester, not in the spring. Maybe I made a
mistake, a mental mistake. I thought this was the spring already.
F7: So if you were to ask me last year, this time of the year, there was a
lot of talk, and there was a lot of kind of naval gazing griping. There was
a lot of meta talk about why the process was the way it was, and who
said what, and what that means. You know what I mean? So it wasn’t
much talk about what the seminars are going to be, what this is going to
be, what the students are going to learn, what the badges are going to be,
what elements are. . .
F7: I was very skeptical [inaudible 00:52:38] a year ago. And then in the
spring, things started picking up. And then in the summer, they really
went on. And I think that [an administrator] here had a very important
role to play, because she said, “Hey, it’s going to happen. Let’s do it.”
And she took dare. She took a leadership position, strong leadership
position. That really helped.
Beyond this general frustration about the focus of preparation during the semesters
immediately preceding the beginning of the semester, F1 also details a general frustration brought about by what this faculty member perceives as a lack of scientiﬁc
rigor in the design of the new system. These critiques tie in with earlier critiques
about the program not focusing concretely on how things will be done in the class-
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room during the semesters prior to the beginning of the program. This resulted in
PI experienced as ambiguity, as evidenced by F1’s concerns that the curriculum will
not be as successful as it could be in achieving its goals because F1 does not see
research evidence in the degree proposal to support these changes. F1 describes how
the research on innovation in STEM education supports the end goals of the program,
but F1 perceives a lack of detail in the proposal about the methods that will be used
to achieve those end goals and a lack of research support in the proposal to support
any methods to achieve those changes. Without the assurance of that support, F1
is unable to feel conﬁdent in an assessing the likelihood of success the program will
have in achieving its goals, regardless of how desirable F1 ﬁnds them.
F1: Sure. Sure. Yeah. And I think the only other thing that I would say
that I have said already, but it is a fundamental frustration for me, it’s
the thing that drives me the most crazy, and I’ve shared it with both of
you before, most of the folks who are engaged in trying to innovate, not
just the courses, but the overall curriculum, have done very little more
than a surface examination of what would be cool to change about the
school, and that is really hard for me. That is very, very hard for me. I
read this degree proposal, and it’s hard to see the research evidence.
F1: I was just reading a report, I was just sharing it with [one of the
research fellows], from 2008, written about the state of research and innovative teaching for STEM, submitted to NSF. This guy had looked at
all the research that had been funded by NSF and NAS about innovating
STEM teaching, he said, “We don’t need to talk about what to do diﬀerently anymore. We need to talk about how to do it diﬀerently,” and here
we are, talking about what to do diﬀerently, and not talking about how
to do diﬀerently.
F1: He said that there’s more than enough research that tells us active
learning is better, and whatever form that looks like, whether it’s a studio
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class or problem-based learning or whatever. We already know that. No
one needs to tell us that. What we need to look at is how to get faculty
to do it. That’s the big problem, and this degree program doesn’t, and all
the work we’ve done so far in PPI does not. What he says is, ”The only
teaching innovation that’s happening in STEM is happening on the backs
of teachers who feel like it’s important, who are sacriﬁcing their time and
their workload and their potential pay raises, because it’s taking away
from their actual research. Right?
F1: And here we are. Nothing about the degree proposal or the PPI has
addressed that question. That was ﬁve minutes of looking into research
on innovation in STEM curriculum that pointed me to that article, ﬁve
minutes sitting in my oﬃce. I’d be hard-pressed to believe that you could
do any research on innovative teaching and STEM and not ﬁnd it, and
the fact that it has not bubbled up and appeared in any of the work we
have done, is troubling.
...
F1: I understand them, and I have shared this speciﬁc frustration. I am
by no means an expert in this material. I consider myself a dilettante
in innovative teaching research, and if I have more research than many
others, that’s troubling.
F1: This comes back to whether our students learned anything from the
information research module and class. Our students in Design Lab did
the same level of depth and breadth of research that I feel like we have
collectively in the PPI done. That’s not to take away from folks who’ve
done a lot deeper research.
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7.3

Uncertainty About the Foundational Knowledge for Students to be
Successful Was a Concern
In addition to the structure of the program and the focus of preparation for the

program, one of the faculty members interviewed shared concerns about identifying
and developing the foundational knowledge skills that students would need to be
successful in the program. This faculty member discussed these in terms of a set of
“mini projects” which were individual projects that were designed with the intention
that they could be completed in 1–2 weeks. Students in the design lab class could
choose any one of four diﬀerent mini projects to work on independently (although
they could get help from other students, who may be working on the same project,
at any point).
F2 discussed the outcomes of the mini project as less successful than intended, because the students weren’t prepared yet to make connections from what they learned
working on the mini projects to their larger semester class project. But F2 hedges at
the end of the statement, noting that it may be possible that the desired outcome did
have the desired result after all. This hedge is consistent with ambiguous PI due to its
expression of uncertainty about the probability that a desired outcome has actually
occurred.
F2: The mini projects lost them in seven million diﬀerent directions,
because we were trying to cover material they have not done, but they
didn’t have a real goal, point, integration with the big project. The students weren’t ready to abstract to that. They would link up with their
project, but some of the projects are diﬀerent enough where what they
were trying to learn didn’t ﬁt. So they couldn’t make the link, because
we’re the ones that understand how the links are made. They don’t, not
yet.
F2: So is there some possibility that those disjointed, disconnected projects
that created confusion still cause them to develop some skills that has now

142
made it that the big semester project might just be able to move along
swimmingly?
This faculty member returns to the same subject later in the interview, where F2
describes how the mini projects might have been more successful if they had been
introduced later in the process of the class projects.
F2: I think we should’ve gotten them all the way through the process
that we ﬁnally saw today, and then thought about the mini projects and
the context of what they were trying to achieve. From a strategy point of
view, that would’ve been better, but it’s a learning process. The students
are not, I don’t think, in any way harmed by what went on. So it’s a data
point. It’s a very pertinent one that [another faculty member] and I have
made note of for designing year two of Design Lab and also rethinking
Design Lab year one, like mini projects.
F2: Wait for them to get to a certain point in the design process with the
big one. Then look at all those projects, and then do the mini projects,
would be my next approach. Make it so the mini projects actually seem
to count and don’t artiﬁcially create them before they’ve even thought
about designing a garden in a box, because they haven’t yet ﬁgured out
that they would need irrigation because they didn’t designed it, because
they haven’t designed their project yet.
F2: Then talk about irrigation when they ﬁnally go, “We’re going to need
some irrigation.” Here’s a way to learn about irrigation, which teaches
you ﬂuids. There you go. That order of operations makes more sense,
as opposed to, “They’re going to use irrigation. I’m sure of it. We’ll put
an irrigation mini project in.” What if they didn’t? Then that lesson in
mechanical skills is pretty much lost because there’s no link.
F2 describes ideal mini projects as emerging organically from the needs that students discover along the route of creating their major project, in contrast to a list of
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mini projects being designed ahead of time surrounding concepts that faculty believe
will be important.

7.4

Faculty Were Uncertain About Students in the Program
A number of faculty members mentioned experiencing uncertainty about the stu-

dents and how they ﬁt into the program. F1 describes how expectations about the
incoming student population during the design of the course imperfect. When designing the course, F1 and other faculty members had assumed that students would not
need as much foundational work in learning how to tackle certain kinds of projects.
Similarly, F1 describes mismatches between student abilities and faculty expectations
for those abilities in the areas of dealing with multiple projects and in conducting research. The result of this mismatch is consistent with an eventual experience of PI as
impossibility, when realizing that students would not be best served by the program
these faculty members had envisioned prior to working with the students.
F1: Could we have done it better, in a way that was more supportive and
caused a little less anxiety for some of them? Yes. I think deﬁnitely we
could have, and we are still learning what those ways could have been.
We, I think collectively, as a whole, [two other faculty members] and I,
more speciﬁcally, didn’t really have a ﬁrm grasp on what we were going to
be seeing in terms of the students, what were they ready for, what were
they not ready for, and how to deal with them.
F1: There’s three parts to teaching: conditions, methods and outcomes.
You can’t [determine] the methods unless you know the conditions. We
were wrong about the conditions. They were far less ready to handle
the structured problems than we anticipated. Even though we knew they
weren’t going to be ready to handle the structured problems, they were
far less ready than that, and far less ready for a classroom environment
that was completely diﬀerent than anything they’d experienced.
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...
F1: So I really don’t think we did well in that way, and I think we overestimated their ability to multitask. We had anticipated two tracks of
projects going on that would feed each other, and I think now, in week
eight, they’re ready to do that. Weeks one through seven, no way, and I
wish that we had recognized that.
...
F1: Now, that’s colored by the fact that I hadn’t seen them do any research before that. So I can’t really say that the relatively low level of
deep research and assessment of sources that we have seen going into this
project, is maybe deeper and more informed after the work that they did
with the information technology person, because I didn’t see their research
before, but it is far lower than I normally would expect.
F7 expands on these concerns, noting that some students and their families may
have gotten the wrong impression of the PPI mission and target demographic. F7
states that these students and their families may have seen PPI as “one of those
special abilities, [a] special needs kind of place.” F7 further expresses concerns that
these issues will continue into future classes. This is consistent with an experience of
PI as diverging probability and evaluation for F7 due to the concern that, although F7
believes that the non-traditional approaches that characterize PPI may indeed serve
some students better than traditional models of education, F7 is concerned that PPI
in the future will end up with students who have unique educational needs that are
not best served by the model of education that F7 envisions for PPI going forward.
For F7, this increases the likelihood of two dispreferred outcomes, 1) that students
who are not well-suited for the educational model F7 has envisioned will enroll and
not be successful, or 2) that the program will change to better serve these students
in ways that F7 does not want.
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F7: And although those could be converted, I don’t think that the PPI
this year could aﬀord to invest all that energy, which is non-trivial, right,
to convert people to this religion. Plus there’s also an issue of personal
choice.
F7: Then we have a group of people, again, who are I’d say in minority, who were generally confused, right? They’re generally confused as to
where does my responsibility start and where your, the teacher’s, responsibility starts. And I think that there we have to work a little bit more,
right? We need to work a little bit more with the students, explain to
them. . .
F7: And then, again, we have the people who tried, tested the waters and
all that, and the people kind of got lost, you know? And they run into
us, so to speak. Which is okay, and we can work with all these.
F7: And then I think that there’s a group of individuals that I don’t
know if by personal choice or by family choice, were kind of brought to
the PPI thinking that PPI is one of those special abilities, special needs
kind of place. It is true. Probably this is a better place for some kids who
are just diﬀerent, right? And they process information diﬀerently. Although our aspiration is not to be a niche organization, but a mainstream
organization, right, that does things diﬀerently.
F7: But again you end up with this group of individuals who, to get where
they need to get, they really need very special support, right? And then
we need to ﬁnd a better way of handling their learning needs. Hopefully,
we don’t have anybody in that. But I can feel in our future. . . you know, I
feel almost the future where we will get some more of these kids, and some
of them will have very, very diﬀerent needs, right, than regular needs.
F4 goes on to describe an interaction with one student who may fall into the
group of students who have non-traditional learning needs described by F7. In this
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interaction, F4 describes how the student turns to faculty members after feeling excluded by others in the group, but F4 feels trapped in engaging with a situation that
will ultimately reduce to a “he-said/she-said” situation where no real action can be
taken—in a clear example of PI as impossibility. F4 goes on to question the student’s
motives in sharing this information with faculty members.
F4: The other side of that is that I’ve had one student who has found it
necessary to. . . I don’t know. The more I’ve thought about it, the more
it almost feels like he needs to tattle. You know, the people he’s working
with for X project, it isn’t going well because so-and-so has decided they
wanted to do whatever, and the class isn’t diﬃcult, and they want to stay
in PPI because it’s just a blow-oﬀ kind of thing, and they can just make
it happen, and they don’t have to worry about it. And obviously as a
teammate, he’s frustrated in interacting with that.
...
F4: And I’m never sure how to deal with those. You know, it’s a second
or a third-hand by the time it comes back to you. Nobody caught him
at it, as it were. And so thank you for sharing, but what are you trying
to accomplish with this? Did you just need to be sure I knew? Are you
feeling persecuted for your [. . . ] identity? I mean, why did you need to
bring this to me instead of just get somebody in trouble?
F4 also describes dealing with a challenge with a mismatch between the competencies that faculty members believed students had and the competencies that students
in the class actually had, in this case engaging with peer review and working with
the “track changes” feature in Microsoft Word.
F4: And we haven’t done that. I mean, we did that when we were doing
peer review, because we had suggested they bring paper copies, and they
didn’t remember to bring paper copies. So they were swapping laptops,
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and they were like, “What? What? Track. . . huh?” Okay, let me show
you how this works.
F7 expands on these points, describing how, in the excitement of building a new
program, an overly ambitious set of goals were established which, again, led to experiences consistent with PI experienced as impossibility once F7 began to believe that
it was unlikely these goals would be successfully met.
F7: Now, this being the ﬁrst iteration, there are some weak spots and
blind spots, so to speak. These could be divided into process issues—you
know, how to do it—and pedagogical methodology issues.
F7: In terms of process, I think that we were a little bit ambitious, and we
tried to cover quite a bit. Not necessarily in terms of thematic areas, but
in terms of the number of things that the students need to do, probably
we need to kind of pull back a little bit next time.
These mismatches between student competencies and instructor beliefs about
those competencies led to student overload, and experiences consistent with PI as
impossibility, on the student side as well, as F4 describes at a diﬀerent place in the
interview.
F4: But anyway, other than that, I would say my big thing that I’ve
realized, and that I’ve had voiced to me by a large number of the students,
is just I think we all, as a group, got so excited about where we could go
with student autonomy and the self-direction that we went too far. That
we pretty much handed them a description like we would hand a senior
design class and said go. And developmentally, ﬁrst-year students aren’t
ready for that.
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7.5

Teaching Assistants Were Uncertain About Students in the Program
For TAs, uncertainty about students seemed primarily to be driven by the limited

contact they had with the students. Many of these issues were similar to uncertainty about students experienced by instructors who transition to teaching online,
but without the reductions in uncertainty brought about by repeated, sustained interactions with students using the online format. TA3 describes the diﬃculties in managing communication electronically, and also the challenges of establishing a rhythm
of education and assessment with the students. TA3 describes experiences consistent with PI as ambiguity when the desired outcome of successful student learning
is unclear due to a lack of familiarity with the students. In other classes TA3 has
taught, continued interaction makes it clear whether or not that outcome is being
met, but a lack of sustained interaction with students brought about by the use of
Integrated/Individual/Interpretive Learning Modules (ILMs, the exact terms which
make up this initialism varied within the program) in PPI resulted in diﬃculty determining the probability that a desired outcome was actually occurring. ILMs are
discussed in depth in Section 8.2.4.
TA3: So I’ve struggled with that and also not knowing how much feedback
I’m supposed to give them. I think with the students that I have in
the more traditional classroom setup, I’m able to give them a signiﬁcant
amount of feedback. You learn there’s a process to how things happen and
you get into a rhythm with them. Because I don’t know these students,
it’s hard to get into that rhythm.
TA3: Another thing is the way that things are interpreted via writing is
much diﬀerent from the way that they’re interpreted when you’re having a
conversation with somebody. So that’s really tricky. I could say something
on paper to them, provide them feedback, and not know how they’re going
to interpret it because I don’t know them. Whereas one of my students,
I’m going to say, “Okay, if I say it this way then she might interpret it that
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way, so maybe I want to change my tone a little bit so that she doesn’t
feel a certain way about it.”
Likewise, TA1 experienced diﬃculties because of limited contact with students.
TA1 describes seeing students fall behind in their project submissions related to ILMs,
but not knowing the cause of the delay in submitting projects. TA1 speculates about
a number of causes, both within and outside student control.
TA1: Mm-hmm. Yes. So a lot of them haven’t submitted, haven’t talked
to me at all. I recently got an email from a student saying, “I’ve been
falling a little bit behind. I’m sorry. Can I meet with you?” So I haven’t
met with him yet. But from that, kind of seemed like he’s feeling a little
overwhelmed and perhaps wanting to talk about what’s the best way to
get this done.
TA1: For other students, they haven’t said anything, so I don’t know if
it’s they’re stressed and they’re pushing it back because it doesn’t have a
speciﬁc deadline, or if they’re just like, “Oh, this isn’t as important to me
as this other assignment, so I’m just keeping it down the line.”
TA3 describes a diﬃcult experience with a student where uncertainty about the
relationships between students in the classroom caused TA3 to come down harder in
response to a student’s behavior than TA3 might have with a better understanding
of the students relationships with one another.
TA3: In my ﬁrst ILM there was an instance in which a person had gotten
up and shared their poem and it was about more serious subject matter
and then when the person after that person went to get up to give theirs,
another student that had been in the ILM said, “Well, your’s had better be
better,” and I said, “Or what?” because I felt that it was threatening and
also it puts your peer, who’s going to get up and share something about
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their lives on the spot, well, what if that person’s going to be speaking
also about something that is serious. I just felt that it was inappropriate.
TA3: So I said to her, “That’s inappropriate. When you make that kind
of statement, then you need to follow it up with something. There’s no
place for that.” She talked back and it’s like, “You need to calm down,”
to me! So I was really surprised by that so I talked to her after the class
with a few, I’d asked the other mentors to come and explained to them
the situation and spoke with her after class and explained to her why I felt
that it was not appropriate, how she spoke to her peer. But then I don’t
know that student so I don’t know if that’s just the relationship that she
has with the person that was going to get up to give their speech.
TA3: In the second ILM that I conducted, one of the mentors actually
sat in on that one. In the ﬁrst one nobody sat in, and so I think having
somebody that they know, somebody that’s been working with them all
semester, sit in on that helped. Helped keep them on track and also helped
ensure that they were, for lack of a term, behaving. That one went really,
really well and I felt that they were the ones that were most prepared of
all three sessions I conducted.
However, like TA1, TA3 expressed that, since a number of projects had not yet
been turned in, it was diﬃcult for TA3 to make concrete determinations about the
students, their motivation, or their understanding of the subject matter. This is
consistent with PI experienced as ambiguity.
TA3: But I haven’t seen their speeches, and that’s a huge one, so I don’t
know how they’re going to do on that, and I’ve only seen about a third
of their knowledge inventories.
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7.6

Some Classroom Resources Were Late Because of Uncertainty
At a few points in the semester, students had trouble obtaining appropriate ma-

terials in a timely fashion. This was typically caused by the fast-moving nature of
the program and the uncertainty of the ﬁrst semester. Processes for ordering items
and even the speciﬁc items that would be required were still not fully deﬁned. Students expressed frustration with this process and their descriptions are consistent
with experiencing PI as both impossibility and diverging probability and evaluation.
S01: It felt like it was some sort of weird experiment for the ﬁrst week.
They didn’t have a lot of materials. They didn’t have a lot of stuﬀ going on
and I didn’t know what I was going to be expecting from there. Because
I didn’t want it to be the kind of thing where they use. . . Well, ﬁrst oﬀ
they pulled out Legos and I love Legos and such, but considering we only
had Legos for the longest time and we were doing a lot of our things in
Legos, I was a little bit like, “Are we going to just be getting toys and sit
around and talk about what we were going to be doing?”
...
S01: So considering again, a part of the lab was not fully stocked yet, and
we’re still in the middle of stocking it, it seemed a lot of talking about
things and not so much on the doing part. As I went through with that,
I think it was the second week is when they had the big press conference
for talking about that grant that we had. The news reporters that came
out with that, I know I spoke in the press conference. I wouldn’t have
cared at all. It wasn’t like, “Oh, I want there to be a press conference”
because it’s like, “I was in the press conference.”
Another student also discusses these issues.
S14: I don’t know if that was planned or not because they seemed kind
of puzzled that they didn’t have enough K’Nex, because they went out
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and bought just as much as they could, because Toys R Us didn’t have
everything. You’d think that they would, but apparently they didn’t, so
the lesson got modiﬁed a little bit as we were going through, which was
kind of cool because it didn’t mean that it was set in stone.
...
S14: And I’m kind of starting to go oﬀ on a diﬀerent story, but I just realized just for a second though, a lot of people were getting really frustrated
with the whole thing that they didn’t have all the tools they needed that
they felt they should’ve. And a lot of people weren’t getting the message
that this is just a crash course, this is something to explore and to get you
to realize that things will not always go your way, like when you have a
worksheet and so you can just go down the list. Sometimes, you’re going
to have sections of the worksheet that are missing.
Later in the semester (after these interviews), students continued to have problems
with getting items ordered, or items arriving later than is ideal. Faculty members
treated these events as learning objectives, stressing that projects in the real world can
also often run into procurement issues, and that anticipating and dealing with them
(in addition to ﬁnding ways to progress on the project while waiting for materials) is
an important skill in a number of ﬁelds. Processes continued to reﬁne throughout the
semester. At ﬁrst, students would request items as they became aware of them. Later
in the semester, a more deﬁned purchasing process was established, where students
would need to order items by a speciﬁc date so orders could be handled in batches.

7.7

Mentorship and Faculty Roles Overlapped, Causing Uncertainty
Faculty and students were assigned into mentorship groups, with a number of

students being assigned to a pair of faculty members for mentorship. In each pair
of faculty mentors at least one member of the pair was actively teaching within PPI
during the ﬁrst semester. Faculty members talked at length about the challenges of
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engaging with the mentoring system. Many of the uncertainties about mentorship
seem to derive from the overlap between mentoring and faculty roles for these faculty
members. (See the discussion section for a treatment of the student experience of
mentorship, which reﬂects similar challenges).
F1 discusses having trouble with even knowing which students are oﬃcially assigned as mentees.
F1: I do not have an answer for that question, because I have not looked
at my mentor list since the ﬁrst one came out in August. I will freely
admit that, and I have been very lax in those responsibilities.
Elsewhere in the interview, F1 elaborates on the reason for the confusion. F1 seems
comfortable with uncertainty in this area, and rationalizes this lack of knowledge.
F1: I think too, for me, rationalization again, there’s a lot of confusion
about which list was the mentor list, and were there two mentors for each
group of students, or not? I believe that a revised mentor list went out
had one point, and I didn’t get one. So it’s even possible that I don’t have
any mentees, and I don’t really know. That’s a rationalization. I never
followed up. I never tried to conﬁrm.
For F2, one of the primary challenges of the mentorship program was coordinating schedules. Many meetings with mentor pairs occurred outside of class time,
and ﬁnding times that worked for all of the mentees and for the mentor pair was a
challenge.
F2: Two were only ever successfully able to meet with us at a time. My
schedule is such that meeting with them is problematic. I would consider
that one to be something we need to work on, something I need to work
on. It’s hard to tell.
Later in the same interview F2 clariﬁes that there are many beneﬁts to mentoring in pairs, and that mentoring in pairs is “actually healthier” than having a
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single mentor, in spite of the challenges associated with mentoring as a pair (such as
coordinating a larger number of schedules).
F2: For the record, I shrugged. The best mentorship you can get is
multiple mentors that have viewpoints that are diﬀerent from each other,
because it gives you a wider view of what’s going on. You’re now no
longer getting a solo mentoring data point. You’re getting multiple ones,
and sometimes they conﬂict. But that’s where the questions happen, and
that’s where the person can make their own decisions as to which path
they really agree with. Maybe it’s a combination of both.
F2: I don’t see a problem in that. I think it’s actually healthier because if
you ride with one mentor the entire time, that’s a greater likelihood that
you’ll just become a copy of that one person. It’s better to spread the gene
pool out a little bit, spread the brain pool out a little bit. Get a couple
of viewpoints and then make a real decision. Don’t make a decision oﬀ of
one sample. I don’t think it would be destructive. Totally not mine.
F3 discusses how changes in the membership of the organization have inﬂuenced
F3’s experience of mentorship. F3 ended up mentoring a group of students without
a partner faculty member, unlike the rest of the mentor pairs. F3 goes on to discuss
the challenges of keeping track of mentorship, stating that F3 has “lost contact” with
many mentees, even though these students are actively taking a course in which F3
is an instructor.
F3: Yes, I’m alone on that [mentoring] now.
Interviewer: You’re alone?
F3: Yes. I was with [another faculty member] and they pulled him. So
yeah, one more...
Interviewer: Fatality in the process?

155
F3: . . . one more fatality. Unfortunately, that has probably been the area
where I’ve been the most remiss. I’ve kind of lost contact. [One student]
comes to my head because he crosses over in the Venn diagram. He’s one
of my [subject area] kids, too. So I see him from time to time.
F5 further discusses how uncertainty enters establishing a mentor relationship
within a multidisciplinary program, such as PPI, where many faculty members may
not have expertise in the speciﬁc content area the student wants to focus on. F5
describes a student wrestling with the challenge of whether to pick a mentor who is
an expert in a speciﬁc ﬁeld, or a mentor the student believes they would like.
F5: Oh, okay. Well, blank said, and he was very speciﬁc, he’s like, “I
want you to be my mentor,” because they’re supposed to at the end of
the semester solidify who their mentor is now that they have met us.
It’s in the program proposal. First it’s randomly assigned, but then you
choose based on who you like and who do you think can be your mentor.
You choose. They were asking me. He’s like, “I would love you to be my
mentor, but if I have [a question in another ﬁeld].” So he asked me, “Who
should I pick?”
F5: Pretty much what I had been thinking myself. “If I have [a question
in another ﬁeld], you’re not going to be able to answer me. I like you and
I would like to be your mentor, but you can’t really.” I said, “Well, I can
help you with some things,” but it’s true, there’s a lot of things that I’m
not going to be able to give them any sort of feedback more than Google
or, “talk to this person.”
F7 discusses the newness of the program and the lack of established systems and
references to turn to in order to manage uncertainty about the execution of mentoring
within the program.
F7: Yeah. We have that still on the books. I don’t think that worked very
well. I don’t think that we’re there yet. And this, again, goes back to my
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observation about the need to crystallize certain institutional structures
and put them in writing, so to speak, and have some formal mechanisms
by which certain things are done in a very speciﬁc way.
F7: So again, students have these two mentors. They all have two mentors.
I tried to meet with the students a couple of times, but not having a system
in place and all that, it’s at our own latitude, mine and the students, right?
In all likelihood, my students are some of the high engagement students,
so I don’t even worry about it. Although I did meet a couple of times
with them, and I’ll meet with them again.
F7’s challenges with meeting students speak to the same scheduling diﬃculties
that F2 mentioned above. F7 may mention “institutional structures” speciﬁcally
because they would help to resolve schedule coordination issues. F7 rationalizes the
amount of time that is spent with mentees is suﬃcient, stating that “in all likelihood,
my students are some of the high engagement students.”

7.8

Conclusion of the Chapter
The new and transformational nature of the PPI program created uncertainty

within the program. The processes of creating and structuring a program as well as
ﬁnding equilibrium between the visions that individual faculty members and administrators brought into the program with them was a large source of uncertainty and
PI. Examples of all four forms of PI occur in these comments.
Uncertainty and PI were experienced by faculty members as they prepared for
this experience. Faculty members describe experiences consistent with ambivalence
and ambiguity about what the ﬁnal program would look like once preparation was
complete. One faculty member also describes experiencing diverging probability and
evaluation early in the planning process, which was gradually eliminated as it became
clear that PPI was going to come into existence. In addition, one faculty member de-
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scribed experiences consistent with PI as ambiguity regarding whether mini-projects
accomplished their goals in spite of the confusion the mini-projects caused.
Uncertainty about students was an additional source of PI for faculty members
and for TAs. Faculty members described expecting incoming students to have higher
levels of competency in areas such as research, tracking multiple projects, and engaging with common technology (Microsoft Word). The diﬀerence between the student
competencies that faculty had planned for and their actual competencies led to a
ﬁrst semester characterized by PI as impossibility. Plans needed to be scrapped and
replaced. Faculty members also described concerns that the students’ family members had gotten the wrong impression of the program’s target demographic. For
TAs, experiences of uncertainty and PI were brought about by their relatively limited
interaction with the students.
As a new program, PPI needed to build up a stock of the sort of classroom
resources that an established program would have on hand. The bureaucratic process
of ordering supplies combined with the earlier mentioned faculty uncertainty during
preparation meant that orders for these resources resulted at times in late or lastminute delivery. Uncertainty about the needs of the program for faculty, about their
own plans for completing projects for students, and about processes necessary to
manage student procurement led to uncertainty and PI in students.
The ﬁnal theme that emerged in responses was about PPI’s mentoring system.
Several faculty members and students described not knowing who their mentors/
mentees were or having minimal contact with them. Students and faculty members
saw signiﬁcant overlap between their teacher-student relationships and the mentormentee relationship (it is important to note, however, that there were no interviews
with assigned mentors who were not teaching a class in PPI during this time period).
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8. INDIVIDUAL AND ORGANIZATIONAL
UNCERTAINTY FOCUSED ON GRADING AND
CLASSROOM INTERACTION
In addition to the diﬃculties associated with working with universal and external systems and diﬃculties within the program, faculty, TAs, and students also experienced
uncertainty with instructional communication. In this chapter I provide examples of
faculty and student experiences of uncertainty in instructional communication, both
within the classroom and in assignments and grading. This chapter is the third of
three chapters addressing RQ2, which asked “how do individual and organizational
uncertainty interact in this system?” These include the badging/grading process for
assignments, challenges associated with the format of instruction, and the empathy
students and faculty/TAs felt for one another. The quotations from interviews used
in this chapter are anonymized, and are included as representative, paradigmatic
examples of these emergent themes (Charmaz & Mitchell, 2001).

8.1

Badging and Assignment Grading
Unsurprisingly, students, faculty members, and TAs had a number of things to

say about the processes of awarding badges and evaluating student work submitted in
order to qualify for those badges. In many ways, this was one of the most visible points
of departure from their earlier education experiences for the students. Comments
about badging and grading generally divided into four large themes: technical issues
with the badging submission and awarding system, diﬀerences between courses in
their use of the badging system, and the perspectives of Faculty/TAs and students on
badging and grading. Faculty, TA, and student responses on these themes represent
the largest portion of the dataset.
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8.1.1

Faculty and Teaching Assistants Experienced Extensive Technical
Problems With the Badging System

One of the most discussed sources of uncertainty and frustration for faculty members and TAs was diﬃculty with technology in implementing the badging system.
Several faculty members spoke on this particular issue, and F3 spoke at length. F3
describes how technology problems with the badging system had causes which were
diﬃcult to identify.
F3: For most of that interaction, that’s correct just because I’ve been so
involved with some of the technical nitty-gritties of things either breaking
or not kind of working correctly. It was purely a function of the badges
that I had created. Which frankly, weren’t even part of the seminar,
right? It was mostly to do with the [. . . ] badges that I had created [in
my specialty].
F3: So it’s hard to tell where the root cause is. It’s hard to tell whether
it’s in Passport, whether it’s a server that it’s sitting on, whether it’s the
network infrastructure on campus. All of the above, right? So it’s really
diﬃcult to tell.
Later in the interviews, F3 details beliefs that the badging system is not ready for
usage in an expanded program because of these issues.
F3: Part of it is systemic. Part of it is the system that we’re working
with. Another kind of low point, I have been somewhat disappointed in
the performance of the Passport system as a system.
F3: Yeah. It’s clear that not many, if any, corner cases were tested at
all. It’s also clear that the system isn’t prepared for any sort of scale and
we’re a pretty small scale when you think about it.
F3: I went under the assumption that there was a little bit more in play
and that 30, 40, even 50 kids. . . yeah, it’s still freshman-level stuﬀ; there
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wouldn’t be that many badges and stuﬀ to have to deal with. But there
are deﬁnitely some things that. . . they’ll probably have to compile some
kind of a list and kind of get it to them and say, “Hey, how can we work
on this kind of thing and this kind of thing?” There’s certain things that
are really nice, but I’m still ﬁghting bugs in the system and that sort of
thing.
As a result of these issues, F3 describes spending a signiﬁcant amount of time
working with students and institutional IT support staﬀ trying to get technical issues
resolved.
F3: It’s rough, unfortunately, when the students are involved in it, right?
Because they don’t understand what’s happening. I don’t understand
what’s happening. In fact, I think it was yesterday, I literally sat with
a student and said, “Okay, give me a screenshot of that screen.” I’m
getting a screenshot of what I’m seeing, the exact same thing allegedly,
right? Then how I’ve got the thing conﬁgured, so I had two things that I
was going to print out.
F3: I asked him for one and I said, “Okay, send me yours; I’m going to
take the three and send them and just say, ‘Hey.”’
F3: Night and day. They were completely diﬀerent things. I should have
been seeing the same thing that was he was seeing and I just simply wasn’t
seeing it. I said “Okay, how do we deal with this? Can you help me explain
it?” That kind of thing.
F3: We’re getting to the root of a lot of things. For the ﬁrst, probably,
three weeks, it was two or three times a week that I was pinging them.
I got a pretty long e-mail thread now that goes back to the beginning of
the semester for things.
F3 did not struggle with the badging system alone. F4 also described experiencing
issues and inconsistencies with the badging system.
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F4: Well, I had gotten that impression, and then I got the impression
that it wasn’t somewhere else, and. . . anyway, random things that keep
getting ﬁxed or tweaked, and days when it just doesn’t respond at all.
The score card, which takes two or three ins and outs and tweaks before
I feel like it’s actually presenting me current or accurate information, and
sorted alphabetically by name.
Decisions made when designing the badging platform also had a pretty signiﬁcant
eﬀect on students and student morale. One of the big issues is that the badging
platform was never designed to support a competency-focused model that permitted
iterative submission and evaluation. Students who submitted work that did not meet
the competency standard for the badge had the entire badge rejected. Rejecting
a badge removed the entire attempt from the system, so students could not revise
their prior submissions but had to create new submissions from scratch. In addition,
upon resubmission the faculty members had no access to their prior feedback on the
old submissions. F4 describes the problem at length, focusing on how sending back
feedback was a challenge.
F4: As far as actually working for what we’re trying to do. In order
to send feedback to the students to work for a revision or anything, you
actually have to deny the submission. So you either approve what they’ve
submitted or you have to deny it and give them some feedback. It seems
very ﬁnal, almost. I mean, you’re denying it.
F4: And maybe it’s just a language thing. But the ﬁrst thing that I did
was, we were trying to ﬁgure it out. It was part of what we used the
gateway project, the ﬁrst project the “tell us about yourself” sort of thing
was, we all need to know how this sucker works, and can I send something
back to you? And the answer is, well, yeah, but I have to deny it. So
when it comes back saying I denied it, don’t freak out.
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F4: Clearly, there’s a level at which somebody’s feeling like it isn’t doing
what we want it to, because we’re sending most of the feedback for Project
1 through email. I think that was probably part of yesterday afternoon’s
conversation among the faculty group, and I just wasn’t there, so I don’t
know all of the thinking behind that.
F4: So it’s got some oddities. Badging in general is structured as an
incentive, an additional. Badging hasn’t been conceptualized as really,
I think, particularly the way software has been implemented, as sort of
that primary accountability structure for courses. They’re sort of seen
as these extra things you can pursue or validations of credentials in a
very diﬀerent way. So they aren’t set up again for that iterative, revise,
resubmit. Again, you can do it, but the language seems odd.
F4: And it doesn’t maintain any of the initial submission. So if I deny a
submission for a student, I have no information on that ﬁrst submission.
They simply resubmit. And so if we want them. . . at least that’s what
I’ve been able to ﬁnd. If something is back to them, then I see nothing
about what they submitted initially.
F4: Mm-hmm. And most of what we’ve done. . . we haven’t done a lot
in the open text box, so most of it’s in Word attachments and things like
that. So at least from a student work point of view, there’s not a lot
of copy and paste or re-keying to sort of get it into that text box. But
there’s also not an easy way, unless we say to them, “Use track changes,”
an easy way to see. . . and given the number of students I had to teach
about track changes when we did peer review in class, that’s not real high
on their radar right now.
Once assignments had been rejected, the limitations of the system could easily
result in subsequent work being rejected repeatedly. Badge challenges often required
multiple items, but students could have a submission rejected because of problems
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with only one of those documents. Since the badging system treated each submission as entirely independent, there was no way to compare or review the rejected
prior submissions. Students would often submit only the items that needed to be
changed, which resulted in an incomplete submission that could not be adequately
evaluated by faculty and teaching assistants. This is consistent with PI experienced
as impossibility. TA1 describes this problem:
TA1: Yes. So there were deﬁnitely some challenges with the passport
system as far as. . . because for my ILM, they’re required to upload three
diﬀerent documents. So if they. . .

again, I said a lot of them didn’t

go through the checklist before they submitted it, so they’d turn in two
instead of three. But I can’t just tell them, “Oh, okay, I have these two,
so now upload your third one and add to it.” I had to deny the whole
submission, and then they’d have to reupload every document.
TA1: And so then sometimes they’ll do it again, and they’ll upload the
one I wanted, and then another one, but they’ll forget the third one. So
I’ll be like, “No, sorry, I have to deny this again, and you have to upload
all of them again.” And you can’t review past submissions or anything,
so it doesn’t keep them all in the same place. Because it’d be cool if
they could say, “Okay, here’s my ﬁrst version, and now I can see my last
version.”
TA1: But instead, they lose the submission every time. So it’d be nice
if they could. . . if they’re working with multiple documents, if it would
keep either past versions of that when you deny it, and so that I could
go back and just be like, “These two are okay, but you need to redo this
third one.” And then they could just upload that one document and not
have to upload everything each time.
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Students who had their submissions repeatedly denied started to have morale
problems. This is also consistent with PI experienced as impossibility. S13 describes
how a shift in mindset was necessary to overcome morale problems.
S13: I think that’s just. . . maybe if they just took another day just to
explain it. Explain how getting denied and how resubmission works and
everything, just to help settle things down and really reiterate that you
can’t fail. I think that’s what will help get a new cohort to settle in, but
otherwise it’s just how the badge system works. If you get denied and
you’re already working on another project, that’s kind of just the way it
is. You’ve got to suck it up and get it done, so I think that’s just how it
is.
F6 discusses how the design of the challenges that must be met to be awarded a
badge has contributed to student uncertainty. Because assignments, activities, and
projects do not have a one-to-one correspondence with badges students had diﬃculty
ﬁguring out where and how to submit their work for credit. In many cases the
same project could be submitted in multiple places to satisfy diﬀerent challenges for
diﬀerent badges. Understandably, this caused confusion and uncertainty for students.
This confusion and uncertainty is consistent with PI experienced as ambiguity. (This
is also discussed at length in the section on student perspectives later in this chapter).
F6: I think confusion is in how to attain badges, and that’s understandable. I think the principle works very well. I think that this badge is
equated to some competency. You demonstrate the competency, the badge
is certiﬁcation that you’ve done that. Then how do you show that? Well,
you do this project or you show, I mean we’ve had discussions even of,
just show us something, right? If you have a [project] that you think is
college level, you can show it. The requirements are very open in [one
competency area]. We don’t say, “You have to [do a speciﬁc project].”
We say, “Find a topic you’re interested in and do [a project on that].”
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...
F6: Maybe I will. Yeah, I think that works. I mean, it’s a learning curve
and I think a lot of the students are starting to really kind of conceptualize
what the badges are. I think they’re somewhat confused in looking at
Passport, and I think the confusion emerges from, we have a badge. Under
the badge we have a description of how you can get that badge. Often
times within that description is one of the projects they’re working on
and/or in ILM, and/or some other mini-assignment. So they have projects
one, two, three, four. They’re looking where to submit the project and
there’s not a spot to submit the project, right? There’s a spot to submit
the project underneath the badge, which is only one of three or four things
under the badges. It’s a little convoluted, admittedly so.
Changing to a student-focused, mastery-oriented approach to evaluating competencies in the classroom brought about a number of changes in the ways that
assignments needed to be managed. One cause of these changes was the need for
assignments to be completed and submitted at each student’s own pace, or to be
re-submitted as many times as necessary. F3 describes how existing work-ﬂows failed
to mesh with the systems designed to support work turned in at a number of diﬀerent
times (or repeatedly) through the semester.
F3: More than a traditional kind of thing. Because and in spite of, I
guess, or deﬁnitely because the ﬂexibility in students doing things and
turning things in and that sort of thing, it’s really easy to lose sight of
what’s been submitted. A week later, you go and check and you’ve got all
this work that has to be veriﬁed and checked and all that kind of thing.
F3: Whereas in a traditional sense, well, “The due date is this. Yes,
there’s a pile of papers there, but it’s sitting right in front of you” kind of
thing. So we’re trying to get a grip around that.
TA3 describes experiencing the same issue:
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TA3: Passport also doesn’t give you, because the deadlines are so open
ended for this, a student could very well have submitted their knowledge
inventory, but if I don’t check it until later, a couple weeks later, then I
don’t know that they submitted it. So I felt like if we had set deadlines,
then I think that would have been better for the students as well because
then there wouldn’t be this mad dash at the end and also would be more
helpful for us on our part so that we’re not all the time checking it just in
case somebody did, and then we’re like, “Well, nobody’s been submitting
it the last ﬁve days so they probably aren’t doing it,” and then waiting
awhile and then checking and seeing that we have a whole bunch.
Students had similar issues with the ways that the new system departed from
the experiences they were used to. F5 describes how students have diﬃculty with
separating the badge (which represents a competency) from the class assignments.
Because of their prior experiences and the design of the submission system itself, students would expect assignments to be directly paired with only a single competency.
Students had a diﬃcult time understanding that one assignment may be part of what
is used to demonstrate more than one competency. As F5 explains:
F5: One thing that we talked yesterday in the seminar that if we could
do this is the whole badges thing. We didn’t fully understand. We got
this started without really understanding what a badge means, and we
kind of very quickly tied everything into Passport, but then we realized it
just makes everything so confusing. Yesterday I ﬁnally understood that
the competency is the rubric that we use to evaluate. That’s it. The
problem is that there’s a tool for submission that is Passport, but there’s
also the badge. The badge is the place where they submit. So the system
is creating a way that it seems that you do a project, then you get a badge,
and in humanities, it’s not like that.
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F5: For example, we have critical thinking and storytelling. One project,
one paper could fulﬁll two of those badges. It’s not like this is structure
thing, mechanistic A to B. It’s more like A to J, and L. And it’s all based
on the content of the project. We can see that the confusion comes from
the badge has an interface in which you can submit the project and that
causes confusion. It causes a lot of confusion for me and for the students
as well. If I were to do the seminar again, I would decouple them and
even keep using Blackboard and have them submit all their projects.
F5: Possibly not. It’s a huge puzzle because the thing is if we couple
projects, and right now it is done that way. For example, project two was
linked to the argumentation badge, but it doesn’t mean that it wasn’t
critical thinking. It’s kind of arbitrary because of the type of competencies
that we’re dealing with in liberal arts. It’s not just one thing that you’re
looking at, which was a really interesting thing that we discovered as a
group. [Another faculty member], also. We all struggled a lot with this
and it really shows.
F5: Now, in [my area], I haven’t struggled as much with that because I
have projects that demonstrate those competencies. But I think that in
especially [other areas], I think it gets more muddy.

8.1.2

The Seminar and the Design Lab Took Diﬀerent Approaches to
Badging

The two ﬂagship courses, the seminar and the design lab, both took pretty diﬀerent approaches to implementing the badging system. In the seminar, the relationships
between in-class activities, projects, and badges was more strictly deﬁned. In addition, the seminar presented all of the badges to students upfront at the beginning of
the semester. In contrast, in the design lab the in-class activities and projects were
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placed in the forefront and badges weren’t accessible to students until much later in
the semester. F2 describes the design lab approach to handling badges.
F2: I think it confused them because [the other faculty member] and I are
like the ﬂower children, where it’s like, “We’ll get to those badges. Don’t
you worry about it. Trust me. You’re doing everything right. Don’t worry
about the badges.” It’s kind of the equivalent of going, “Stop counting
the points. It’s not that important. We’ll take care of you. Don’t worry
about it. Grow and do things. Do things with a purpose.” It’s so much
easier.
F2 contrasts this approach with the approach used in the seminar, and discusses
the confusion caused for students by the two diﬀerent classes taking two diﬀerent
approaches.
F2: [The other faculty member] and I have made some, and all of our
students have not earned them yet, but that’s just because [we] haven’t
bothered to tell them they earned them. We’ve made it apparent to them
that there are badges, but we’ve described it as goals to them and go,
“You’ll get these.”
...
F2: For the ﬁrst week, they went crazy because seminar was talking about
badge central over there. [We] were just trying to get them going, ”Hey,
think about the design process.
S17 describes experiencing uncertainty while learning about the badging process.
A key source of reducing uncertainty for S17 about badging was understanding both
what a badge was and what it meant, as well as what the process is to earn one
through the class. A key resource for reducing this uncertainty for S17 was earning
the ﬁrst badge. Once S17 had earned the ﬁrst badge, S17 felt that the it became much
easier. Nevertheless, S17 identiﬁes that there have not been any badges available to
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the point of the interview in the design lab, and that they may not function in the
same way. S17 describes experiencing problematic integration as ambiguity about the
implementation of badges in the design lab course.
S17: I would say that I do think it’s working, and I do like it. Although,
at the beginning, I was like, “Okay, what is a badge? How do I earn it?
How do I tell if I have enough? What is it?”
...
S17: I would say the ﬁrst week, week and a half, two weeks, we spent a
lot of time sitting there, “Okay, what is a badge?” We had multiple talks
about what a badge was, and it kept reoccurring because we didn’t know.
Then we kind of got the idea of what a badge was, and then we’re like,
“Okay, we have no clue how to get one.”
...
S17: I think the really good thing for us was completing the ﬁrst one
because once we ﬁnally ﬁgured out, “All right, this is what it takes to get
one.” Then it was a lot easier going from, “Okay, I got one too. Let’s
move onto the next one,” and you can complete that one. Or “Let’s start
three new ones and do a little bit of each one.” Yeah, it was good.
...
S17: I don’t know. I mean, so far I haven’t earned any badges in design
lab. They’ve all been through seminar. So I don’t really see the badges
working in design lab yet. Maybe they will. Maybe. . . I don’t know yet.
Another student, S10, echos S17’s distinction between the uses of badges in the
two classes. S10 describes how the diﬀerent approaches to implementing badges in the
design lab and seminar classes came with diﬀerent challenges. S10 describes feeling
uncertainty about what, if anything, needed to be done in order to earn badges in the
design lab class and needing to rely on trust and reassurances from the instructors
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that the badging system would work out. In contrast, S10 describes experiencing
uncertainty around badging in the seminar class for entirely diﬀerent reasons. In
the seminar class, S10’s primary source of uncertainty is the challenge of identifying
which of the badges a particular project could be used to support. This is consistent
with PI experienced as ambiguity. This challenge is increased because some projects
could be used to apply for multiple badges.
S10: The whole thing with the badges, sometimes I don’t know where
to put everything. I mean, I know what I’m supposed to be doing but I
don’t know where to put everything.
...
S10: I have no idea what we’re supposed to do with the design lab badges.
I didn’t even know.
...
S10: Right. They say, “Oh, this project applies to this badge and this
badge,” in design lab, but we don’t know how or if we’re supposed to
submit something or anything like that.
...
S10: Seminar is pretty clear about what badges it applies to. It’s just the
fact that there’s multiple badges that one thing can apply to, so it’s hard
to ﬁgure out which ones to put in for.
In contrast to S17 and S10, S12 identiﬁes a diﬀerent set of uncertainties surrounding badges in the courses. While S10 and S17 are primarily concerned with the process
of badging, S12 expresses uncertainty about using badging within the seminar class
and S12’s understanding of the goal for using them.
S12: I have no idea what the goal is for [the badges in] the seminars. What
are they supposed to teach us. They’re going to teach us what during the
seminars?
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...
S12: I really have no idea about seminar because I have no idea what they
want [to accomplish].

8.1.3

Faculty and Teaching Assistants Focused on Opportunities for Improving Badging

Faculty and TAs had a lot to say about their experience with badging and grading
in the classroom, even apart from the technical issues and the diﬀerent approaches
to implementing badges in the classroom discussed above. Faculty members predominately talked about the diﬀerent visions of badging that were implemented and
opportunities for improving the badging system going forward. (For additional discussion from faculty members about the grading process, see the above section on
Technical Issues).
F3: I have a concern. I guess my concern is it’s not all that clear to me
if and what particular competencies we’re trying to develop in the kids. I
know there’s three badges out there. One’s a program management one,
one’s a critical thinking one, and so on and so forth.
Earlier in the same interview F3 discussed how the current implementation of the
badging system came about.
F3: There’s some, yeah and I had to make a call in the middle of summer.
How are we going to organize this stuﬀ? We had started preparing the
degree proposal. . . see, this is why this stuﬀ gets convoluted and this was
why I’m conﬂicted in being involved in all these diﬀerent places.
F3: Midsummer, we had to make a choice. It’s like, “How are we going to
organize these things?” So I created some groups and I’ve related them
to the proposal because we had this exploration stage and I said, “Okay.
That’s what we’re going to call it, we’re going to call it the exploration
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stage and we’re just going to dump all the badges in there and see what
happens.” I knew that we wouldn’t have that many. There’d be dozens,
maybe, but not hundreds.
F1 discusses one particular vision of the badging system, focusing on the challenge
of ﬁguring out exactly how much detail to go into in order to obtain badges and how
to arrange and choose from among those badges in establishing a degree program
that is useful. This is consistent with PI experienced as ambivalence. A central
concern for F1 is the amount of learning that is necessary and the naı̈veté-mastery
dialectic, asserting that for many knowledge areas, such as diﬀerential equations, the
correct place on the dialectic for many students is beyond naı̈veté, but deﬁnitely short
of mastery. F7 asserts that many students need enough knowledge to know that it
exists and when it would be useful, but do not need to master it. This provides
students with the ability to be successful as lifelong learners after graduation.
F1: I had an interesting conversation with [someone else]. She’s the Associate Dean of Engineering at [another] University, and she said, “Differential Equations, that’s a fantastic course to talk about, because you
never use it,” and then she said, “and then one time I did and I needed
it.” So how do you balance that? What do you do? Do you teach differential equations to everybody because there’s .2% chance that one of
them might need it someday, or do you not teach it, because most of them
won’t. . .
F1: . . . and you forget all of it anyway.
F1: And this comes back to higher order badges and lower order badges.
At a certain point there’s more value, and I can only talk about this
anecdotally, because it’s what we do in theater, I have found, and I believe
that there’s more value in teaching the mental model of the domain and
then only hitting the skills that are most commonly needed, because once
you teach the mental model, they know that diﬀ eq’s exist, and they know
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probably why you would need them. And then later they can go learn
them when it comes to the point that they need them, because they know
it exists. It comes right back to the question of teaching learners to know
what things in the mental model or mental map they may need down the
road that they don’t need now, and learning to recognize that at almost
every turn in the project, there may be something they don’t know, but
may need. How do I ﬁnd out if that’s true, and then how do I ﬁnd out
how to get it? Does that make sense?
Similarly, F2 also discusses a vision of the badging system. F2 focuses on how
faculty members have gained an understanding of what the badging system is, what
sorts of skills should be badges, and ways that diﬀerent levels of competency in a
particular skill set can be integrated into a badging system. F2’s comments in this
area end with a discussion of watching other faculty members working to learn about
and implement a badging system now that F2 has more experience in the area.
F2: Then they started throwing a ton of ideas at us for badges and how to
get them and the spanning trees of how the skill sets work. There’s always
an introductory one. It’s Dungeons and Dragons. It’s any role-playing
game that’s electronic. You start at one level, and you start breaking out.
You just go, “You’ve learned this skill in archery. Congratulations. Here’s
a badge in that ﬁrst level. Put a gilding around it. Great. You’re even
better at archery. Hooray. Silver level.” You just keep going.
F2: There’s nothing to say, “Electronics,” and then something very speciﬁc, like ﬁlters. You’ve learned a basic ﬁrst-order one. That’s introductory to ﬁlters. That’s good. That’s exploring it, whatever other color. . .
This tape is going to sound dark, like I really hate everything. I don’t. I
love it.
F2: Oh, good. That’s good. That needs to be ﬁxed, urgently. Because
if we go and have started to see this in meetings I’ve had with the COT
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side of things, when we’re all trying to ﬁgure out how to badgify and
credentialify things over there, and they’re all running around like crazed,
crazed lunatics. It’s fun watching them trying to get it in a week and
expect to get it in a week, and they don’t.
A central theme of the faculty perspective was that badging was still a work
in progress. Badging was functioning in the ﬁrst semester, but much of the PPI
program was still in development and there was a lot of room for continued badge
development. F6 discusses some of the opportunities for the approaches that could
be used to organize and implement badges as the program moves forward.
F6: Yeah. I think the biggest, the only input I have is deﬁnitely a point
on my mind of looking forward, looking at next semester and next year
especially, how we make pass, how we do badges, and to me there are
very diﬀerent ways to look at it. One that works very well, I think, with
the humanities, and as far as I understand very much ties to the original
conception of cycling into seminars and design labs, is to not just have an
array of diﬀerent badges and a lot of badge names, but to have diﬀerent
levels of badges. So you move from developing to emerging to proﬁcient.
I think that works quite well for English.
F6: Alternatively, debating on the number of badges we have, we could
certainly go into other areas. So for example we could do badges on
cultural studies, whether this is race studies, feminism, queer studies,
post-colonialism, right? These are [. . . ] terms [in my ﬁeld]. You could
have badges more on literature or more on ﬁlm, and in that case you kind
of have a large pool of badges, like here are all the humanities badges
depending on your path, right? We had the examples, like so and so
loves video games and wants to be a programmer too. A neat example
right? So know how to program these games, but also did games studies,
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a humanities perspective. So do we have the games studies badges or do
we have spirals up of basic badges? Do we have both?
F3 was also eager to discuss some of the ways that badging could be overhauled
and expanded as the program moves forward. F3 identiﬁes a generalized-localized
dialectic tension between identifying requirements for students to complete badges.
F3: At the end of the day, I think it can be a pretty good thing. I think
we’re all kind of looking forward to version 2.0 of some of this. We’ve
already found things. It’s like, “Okay, how do we generalize this a little
bit more? How do we generalize that a little bit more?”
...
F3: More of our end of it. One of the things that. . . because I know this
came up yesterday a little bit. This connection between projects they do in
a learning environment versus the connection to a badge. That’s a tough
one, right? Because while some of our badges in the seminar actually
say. . . one of the challenges is “Submit such and such from project 4 of
the seminar experience.” That’s really not the way we want the badge to
actually look because it’s a competency.
F3: So one of the things about that is. . . well, you don’t care where the
information comes from necessarily. It was one of the conversations we
had when we were developing it. In other words, here’s a challenge. Okay,
you can demonstrate this either by an activity that you did in the seminar
or an activity that you did in the design lab. And we purposely. . .
F3: So we’re already having the conversation about 2.0 is it’s “Okay,
what’s the next step in generalizing that?” So a student can kind of do
it from anywhere, but then we run into the opposite problem where the
students lose the connection between “Okay, here’s the activity I’m doing
in the seminar or in the design lab. How does it relate to this badge” kind
of thing?
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In contrast with the discussions of others about competing visions for badges or
to overhaul the badging system, F7 discusses the adjustment to badging as a system,
especially for students. F7 believes that, for students, familiarity with the badges will
only be brought about by experience with earning them and then with recognizing
their own competencies in performance.
F7: It should be as simple as that, right? Badges are. . . should not be a
work, you know? A ﬁg leaf for hiding confusion. And actually, they are
not. We are not. Myself, I don’t feel at all confused. And very honestly
we need to kind of look in our souls when we propose a new thing, saying,
“Am I confused about it? Do I really know what I’m talking about?”
Right?
F7: Sure we said it several times, but it really takes a while for this to
sink in. And probably this will not sink in, ultimately, until you’ll be
confronted as a student, right? With a situation where you’ll remember
that you’ve been badged at a proﬁcient level in argumentation. And just
by sitting down and writing your paper you realize that, man, this comes
naturally to me, because I’ve done it, like, 15 times. And I really know
how I need to structure my argument to be successful in the situation.
For TA1, one of the primary beneﬁts of badging and grading as it was implemented
in the PPI program was that it focused students on achieving success within each
particular topic area. TA1 contrasts this experience with students outside of PPI,
who are less likely to reach out to TA1 in order to clarify misunderstandings. For TA1,
this focus on resubmission and improvement over time was a real strength of PPI’s
implementation of badging, though TA1 acknowledges the larger time commitment
this takes from TAs as a drawback.
TA1: But one thing I really like is that there’s some students that didn’t. . .
argument mapping is pretty complex. It can be pretty complex. So some
of them didn’t grasp it right away, but they really wanted to. So they
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turned in a submission, and then it wasn’t accepted as a passing submission. I said, “Hey, love to meet with you.” And so I got a lot higher
rate of people coming to meet with me versus a regular [. . . ] section [of
a class similar to these ILMs], and I could go through with them and
walk through their outline and say, “Hey.” You know, I could see them
grasp the concepts and understand, with their work, what needed to be
changed.
TA1: So one thing is that through that submission process, they have the
chance to actually learn from their mistakes, versus usually they just see
their mistake, look at the grade, and move on. So I think that one of the
pros of having that submission process is that it forces the students to
learn from their mistakes and to create a better product, and then they
feel a lot better about that product once they see that it’s improved. But
it’s also something where if I were doing more than the ILM, I probably
wouldn’t have time to meet with so many students all the time on all
these diﬀerent projects.
TA1: So. . . yeah, so there are deﬁnitely pros and cons to the process of
it. But I like the idea of letting students resubmit until they get a product
that shows that they’ve grasped the material. And some students get it
right away, and some students, they need to go through a couple. . .
...
TA1: So just little, almost more personal preferences, maybe, than huge
statements about the way things should be. But I think that I’ve seen a
lot of really good things about the iterative process of giving the students
a chance to submit and resubmit and grow from that. And I think that
as we’ve ﬁne-tuned the process of meeting students where they’re at and
empowering them to do the process well, I think that that will make it
even stronger. Because there’s some students that are naturally adaptive
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to this way of learning, and it makes them thrive more than the traditional
way of learning.
TA1: And then there are some students—and it might just solely be
because they’re freshmen—who are at a place of life where they need a
little bit more direction. And so perhaps giving them just a little bit more
direction at the beginning would make the freedom at the end, would make
them use it more eﬀectively.
A central concern for TAs was translating grading requirements from traditional
courses to evaluating submissions for badges. TA4 expressed a struggle with how
previous experience in traditional grading systems should be translated into awarding
badges in particular areas of competence. This is consistent with PI experienced as
ambiguity. For the badges that TA4 was awarding, the standard was that a C-level
of performance was suﬃcient to award the badge. TA4 expresses personal diﬃculty
with feeling that work at a C-level is suﬃcient to truly demonstrate competence.
TA4: The diﬃculty with this, from an evaluation perspective, though, is
how do you evaluate whether or not someone is competent? It is still,
to me, giving an A, B, C, etc. Whenever I still get their outlines, I
know whether it’s an A, B, 90% quality, how well they did. So trying to
evaluate whether or not they’re competent enough. . . and essentially the
instructions given to me were C or better. For some of them, that’s not
very high.
TA1 was also concerned with the quality of student work. For TA1, a signiﬁcant
portion of the variation in the quality of student work was related to how seriously
each individual student approached the projects, which seemed to be related to the
group of peers that the student chose to work with. TA1 notes that visibility on this
subject is limited, since much of the work TA1 evaluated was completed outside the
classroom.
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TA1: I’m not. . . because they do the project apart from working with
me. So I only see the names of the people that they worked with. And
then on the video of their speeches, sometimes I’ll see the people in the
room with them.
...
TA1: So it seems like perhaps that they collaborate with people that are
already in their friend group, or have similar interests, or similar drive for
the type of work that they want. So it seems so far that they haven’t had
too much trouble ﬁnding a group to give their speeches and give feedback
to each other, but it also seems like they ﬁnd their friends versus seeking
out diﬀerent projects. And then it also does seem like it aﬀects the group
quality of the work.
...
TA1: And then some other students, I have seen them turn in something
where you could. . . they have the opportunity to. . . they can turn in
whatever they want. They can go through however many versions of it
that they want. And some of them will turn in a speech where someone
made them laugh in the middle of the speech, and then they start laughing.
It throws oﬀ the speech, and it’s not as professional, when they could easily
have just turned oﬀ the camera, turned it back on, and started over again.
TA1: So there are some students that you can tell are more invested in
the quality of product that they turn in, and then there are some students
that are like, “Wait, what did you say was required again? Okay, I’m just
going to give you. . . ” You know “I’m just going to give you that.” So
I’ve seen both.
These concerns are echoed by TA3.
TA3: Here’s the thing is I don’t know how much feedback I’m supposed
to give them and how much I’m not. So I don’t know how adequate it
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is. The approve or deny, I think in some ways that simpliﬁes it for use
because we can think in our heads, “Okay, if I’m going to approve this,
it’s got to be a C or above.” Okay, but do we want them just to aim for
a C? We want them to excel. We want them to submit superior work.

8.1.4

Students Focused on the Practical Details of Badging and Grading

Students’ performance toward earning badges in the class was directly tied to their
credit for the course. S06 describes the system.
Interviewer: If I were a new student coming in, how would you explain
the badge system to me?
S06: We were actually very confused the ﬁrst few weeks too. So we have
20 some badges and this semester in order to get the grade, you need to
pass eight badges.
In contrast to faculty members, students were less concerned with the larger system of badges and more concerned with the day-to-day practicalities of what badges
signiﬁed and how the could be earned. There were two primary themes that summarized student diﬃculties in earning badges, apart from the technical issues and
diﬀerences between courses described earlier. These two themes were navigating the
badging system, and the need for scaﬀolding around assignments and activities.
For S08, a primary challenge of navigating the badging system was the set of
names that were given to the badges. This problem was exacerbated by the relatively
large (from a student perspective) number of badges and the limited length of the
title that would be displayed to students, as detailed earlier in the technical issues
section.
S08: There isn’t very much that I would say isn’t working. They’ve
tweaked it deﬁnitely since the beginning. It’s not like what it was when
we started. It is kind of confusing, the badges. I know that’s just going to
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take time because I don’t know what they all are, but how we’re working
on several at one time can get confusing. I would say that’s not really a
problem.
...
S08: I would change the names of the badges.
Interviewer: Change the names of the badges?
S08: Sometimes I’m trying to work on something and I can’t remember
what it’s under because they’re all broad titles.
The challenge of navigating the badging system was exacerbated by the fact
that there was not a one-to-one correspondence badges/competencies and activities/
assignments. Badges typically required several “challenges” be met in order for them
to be awarded, and activities/assignments could often be submitted toward challenges
for multiple badges. S03 describes dealing with uncertainty about submissions. S03
describes how portions of the class used a color-coding scheme for related badges in
order to help students manage uncertainty, but that tool was used inconsistently by
diﬀerent faculty members, which limited its usefulness.
S03: One thing that is like, what badges go toward what, so you know
which ones you need to ﬁll out and where, as well as what projects go
to what badge, because our project one was our speech, but our project
two is our essay. Which badges do speeches go to? Which badges do
writing go to? It was brieﬂy explained to us, like pale blues are for the
communication, so that’s a speech, and reds are for the English, which
that’s going to be our writing. But some aren’t color-coded that still have
project one or project two in them, and so not all of them are class-based,
but still have some of the aspects we use.
S16 echoes these sentiments.
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S16: I understand it better, but there are still confusing parts to it, because some projects can go under diﬀerent badges. They can be submitted
to two diﬀerent badges, so that’s kind of confusing to me a little bit.
. . . S16: No, just to ﬁgure out what we do in class, ﬁgure out which
badges they can be put into, because I understand the badges and how to
submit it. It’s just that it’s kind of confusing to ﬁgure out which badge
something goes under once you do it.
...
S16: Yeah, in class once I ﬁnish something I’ll ask what badge it goes
under, and they can tell me.
S10 goes one step further, wishing that the responsibility for aligning activities
with the challenges for speciﬁc badges was a faculty or TA responsibility.
S10: For this seminar? Instead of having us ﬁgure out what badges we do
things for, just have us do the assignment and then submit it and then
they can tell us what badges that gives us.
...
S10: No, like if I submit something, I want them to tell me what badges
that applies to instead of me having to ﬁgure out badge it is.
S11 likewise describes having a relatively fuzzy picture about how to submit work
done as a class project toward a badge. S11 describes a faculty member as the
primary source of information to reduce this uncertainty, similarly to S10, S16, and
S02 (below). S11 goes on to express frustration about the quality of evaluation and
communication generally received from one particular faculty member.
S11: Personally to me, so last Friday I showed my project to the class, I
showed it to the professors, the mentors, and they were all pretty excited
about it, but then after I showed the project to them I kind of, so do I
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get graded on this? How does this work, kind of thing. That was kind of
my question.
...
S11: Well, I haven’t asked [a faculty member] yet, so I still don’t know
the answer to that, but I know that there’s open passport that everyone
here has access to. So I would try to ﬁnd a badge that would correspond
to, say, this project. So I would kind of use the badge as a means to
document and record my project.
...
S11: But yeah, I’m just wishing that this teacher would do a good job
in communicating with his students, and I’m also wishing that he did a
better at evaluating students too as where they should be at.
Like many students, S06 described experiencing a lot of uncertainty surrounding
tasks and assignments. The students consistently expressed a need for more scaﬀolding supporting their learning experience at several points throughout the semester.
S06: I think I probably would give more instruction and make people
ﬁrst know very well how they are going to get their grades, to understand
exactly how this works so that everybody has clear idea what you are
doing and they will do better I think. So it wouldn’t be a waste of time
just sitting around for hours doing exactly just typing in the computer to
know what you are doing.
S18 discusses how many students had problems with some of the projects that
were graded subjectively. Subjective grading is inherently more uncertain for students
than objective approaches to grading, though S18 describes having no problem with
grading subjectively personally.
S18: A lot of people were bothered by the ﬁrst project and stuﬀ, with
not knowing how they were going to be graded on it or whatever. But,
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I mean, I wasn’t bothered by it or anything because, I mean, anytime
that you have an artistic project, like a get to know the students kind of
project, I mean, you know that because it comes from who you are that
there really isn’t any way that you can get that wrong or anything, but
like, it was stressing a lot of the other people out and stuﬀ. But I wasn’t
worried about it, or anything like that.
In contrast to other students, S02 took to the badging system relatively quickly.
S02 describes experiencing initial uncertainty about how badges and challenges worked,
but also describes moving on from that initial uncertainty. S02 describes using instructors as a resource to manage uncertainty and learning how to use Passport (the
online system used for submitting and tracking badges) as an additional resource to
manage uncertainty, using an approach consistent with a self-directed learner.
S02: At ﬁrst, I was still kind of confused about exactly how we would
show them what we’ve learned, because there are challenges and there
are badges and they work together in some way. At ﬁrst, it was kind of
complicated. I don’t know if it was just not explained exactly in a way
that I understood it; how the badges and the challenges worked and how
they were connected together and that kind of thing.
S02: But now, at this point, I deﬁnitely feel more comfortable. The
challenges work towards the badges and the badge shows I understand
this concept.
...
S02: The instructors deﬁnitely were a big help in pinning down exactly
how the system was going to work. But we used Passport, Open Passport
to kind of keep track of what challenges we completed, what badges we’ve
completed, that kind of thing.
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S02: So I went in and I looked at that. I kind of saw what my options
were for the badges. So that was kind of how I decided what I needed to
start working on.
S14 describes initial uncertainty about earning badges based on course work,
though later in the interview this student expresses more positive feelings toward
the competency-based approach used in PPI.
S14: You want them to not be shy but the whole running around trying
to ﬁnd diﬀerent groups and then all those people who aren’t shy talking
to and getting the best groups going, then they become shy, all the shies
get together and then they might not have the best tools to use or best
skills to get in there.
S14: Then they fail the second part of the round. It’s not really failing, and
most of us understood that, but there were people who didn’t understand
that and thought they failed the ﬁrst project and were going to get a bad
grade. It wasn’t until the ﬁrst or second day of the lab that they started
to tell us thoroughly and get it drilled into our heads that there is no
grade in the lab, essentially, and that all the stuﬀ we do in the lab can be
transferred to the seminar where there are “grades,” which are more just
competency badges like they told us.
S14: So, like I said, the thing I would change would be to explain a little
more and to really get the people who aren’t paying attention or who are
so focused on the projects to realize what they’re doing instead of just
completing the project. And they tried that and they made a really good
eﬀort but some people just didn’t get it. Even now, we’re having some
resistance in the group because we were trying to do other things that
people aren’t realizing are just stepping stones for a bigger thing. You
know what I mean?
...
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S14: Not like a test, where if you get a 60 on it, you get a 60 and that’s it,
you failed. And they have to take the next one, hopefully getting better
to raise up your grade. It was more of saying, “They can do this,” and
even if they didn’t get it the ﬁrst three times, they still can do this. And
not like a test where it says, “Oh, they failed the wing test of an airplane,
but they passed the fuselage test, so then they averaged out, they pretty
much know things about airplanes.”
S14: Whereas this’ll tell people, if we show it to them, that we do know
how to write an essay, we do know how to make a speech and we do know
how to make an outline. They probably know this because they got a B
or a C, they probably know this. It’s we do know this, which is a little
better. So basically that’s how I’d describe it to them.

8.2

Instructional Format and Classroom Management
Faculty members spoke at length about the ways that the classroom was managed

within the program and the format used for teaching. Many identiﬁed the novel
nature of the program as a primary cause for any issues with instructional format.
F5, expresses frustration with how to encourage students under this new system,
comparing student motivation sources and outcomes under traditional grade based
systems and the system in PPI. The instructor expresses frustration with not yet
knowing the best way to motivate a student who is lagging behind under the new
system.
F5: I don’t think it has been successful at all. I really feel like shortchanging them. This is a feeling that I hope it changes as I get more work, but
I have students who have done nothing. If they were not in PPI, they
would be absolutely failing the class because they haven’t done anything.
They know they have to do it, but they just haven’t even started. They’re
enrolled in the program.
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F5: Well, it’s just one person, and I just don’t know how to make him
work because I don’t have any structure that I can make. He’s really
nice, but he’s not really responding. Believe me, I like the fact that the
students like me, like you said, like they like [my subject area] and stuﬀ,
but, actually, that worries me because they need to do the work. If they’re
not doing the work, then we’re not really accomplishing.
Themes that emerged as sources of uncertainty in this area included transitioning
to a classroom that was led by multiple faculty members at once and diﬀerences
between those faculty members. A signiﬁcant area of diﬀerence between Faculty
Members was in the use and appearance of ILMs. Additional themes in responses
included faculty sharing their own uncertainties with students in the classroom.

8.2.1

Having Multiple Faculty in the Classroom Was a Source of Uncertainty

Each class included multiple (2–5) faculty members due to the diverse set of
competency areas that were integrated into a single classroom experience. The larger
number of faculty members enabled students to have greater access to more expert
mentoring in the classroom, but was also a signiﬁcant source of uncertainty within
the classroom, both for students and for faculty members. At the beginning of this
chapter, F4 described a number of ways that multiple faculty members added to
uncertainty in the classroom. Likewise, F6 addresses the challenges of coordinating
classroom management across multiple faculty members. F6 discusses experiences
consistent with PI as ambiguity.
F6: I think it’s that you know we’re not terribly over-rehearsed, and the
many diﬀerent dynamics of the classroom, it’s a very diﬀerent situation
than a traditional classroom. That’s a good thing. It’s not a bad thing,
but it’s a diﬀerent thing above all else. To understand where the students
are coming from, how they’re perceiving the assignments, where their
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confusions come in, speaking with one another to make sure we do have
cohesive answers. And not that we don’t speak to one another, I don’t
mean to imply that, but just, when we’re looking a few weeks ahead and
planning what to do, this isn’t something we have memorized. It’s not like
having your own class that you made back in July and in week 10 we’re
doing this. This is, we’re deciding among ourselves what to incorporate.
F6: I think that even in the few weeks, we’re in week seven or eight, that’s
gotten a lot smoother, whereas the ﬁrst week there were the introductory
projects. We knew what we were doing, it was just, are you speaking
today? Should we introduce the class? Do you want to start? Who’s
starting? How are we putting this in motion? Whereas now it’s much
more organic. I think that organic interaction is really coming through
more and more.
Changing to this new format posed a challenge for students because of the uncertainty it introduced about which faculty member was the best person to approach for
any particular issue. F7 describes the diﬃculty that students had transitioning to a
class taught by multiple faculty members. This is consistent with PI experienced as
ambiguity.
F7: Oh, one other thing. Because this was very much a prototype, and
because we wanted quite a bit of design input, we ended up with a signiﬁcant number of mentors, which is not a bad thing. It was intentional. But
looking forward, this class would probably be taught the best, or would
probably be mentored the best, by two people. I think that would be the
ideal situation.
F7: Why two leads? It’s because you need more than one person so that
you get diﬀerent perspectives. Why not three? Because with three, four,
ﬁve, you get a diﬀusion of attention. And also, the students might feel a
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little bit reluctant to engage the mentors, because they don’t know exactly
who to talk to, right?
F7: Sure at the same time, it’s better to have more. But I think that the
way their minds work coming out of high school is a little diﬀerent, you
know? They really expect that one or two. . . at the most two people,
right, can lead them.
F1 expresses how the faculty/student ratio limits the ability for instructors to
interact with students at the level F1 believes is necessary for this model of instruction.
Limited availability of faculty to students reduces the students’ abilities to access them
as a resource to reduce or manage uncertainty (said another way, it leads to PI as
impossibility regarding the ability to manage uncertainty). F1 describes how placing
multiple faculty members in the classroom partially relieves that burden.
F1: Well, you’ve unpacked exactly what I would say about, “How do we
formalize that?” You can’t have one faculty member trying to teach 63
students.
F1: There’s evidence to suggest 10 to 12 is about the most you can do
with this kind of mentoring. This is a struggle we ﬁght with in liberal
arts, particularly in [my area], all the time. We are told by the Dean, “No
fewer than 15 people in a class.” Well, to do this work well, 15 people is a
stretch, and it’s why we’re feeling the stretch, [the other faculty member]
and I, with 35. It’s not disingenuous to say, there are students that we do
not interact with as closely as we should for this to work.

8.2.2

Diﬀerences Between Faculty Members Were a Source of Uncertainty in the Classroom

While including multiple faculty perspectives within a classroom has a number of
beneﬁts, when there are multiple faculty members in the classroom the diﬀerences
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between faculty members can be a source of uncertainty. Diﬀerent faculty members
had diﬀerent areas of expertise and diﬀerent ideas about the intended methods of
instruction within the program. F5 describes experiences consistent with PI as ambivalence, seeing this outcome as both unpleasant but also a consequence of desirable
program values.
F5: Well, I guess this is where I can talk about things I haven’t liked
about the seminar is a lot of it has been like a traditional class so far.
Lots of lecture and just the work times, I haven’t really liked them. It
was a good idea, but they just don’t use it for work. I think that I would
like to change, and I guess I’m thinking on it this way to do one-day
projects or things that you get a little bit of instruction, but very quickly
you do a project instead of having the long projects that you have several
weeks to have work times. Maybe some more hands on type of things, but
other than that, I really like the structure, the content. I guess there’s
things that are out of my control, which is the teaching styles, two of
the diﬀerent teaching styles. I don’t know how to improve that because I
think that’s part of the values of it is they’re going to get answers from
diﬀerent perspectives.
Students also noticed times when faculty members diﬀered in their ideas about
how to move projects forward. Because each class at this point in the program
was taught by a team of 2–5 faculty members, each faculty member might have a
diﬀerent idea of the purpose of each assigned project. A side-eﬀect of the diverse sets
of expertise these faculty members brought to the classroom is that they often would
recognize diﬀerent approaches to assigned projects. S03 details one such time, where
diﬀering instructions created a situation consistent with PI as ambiguity:
S03: What doesn’t always work for me is sometimes the communication between the mentors and the students, mostly just because [the two
faculty members] who are the teachers that lead Design Lab, they will
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sometimes start making a suggestion on how to go about a project, and
then the other will either add on to it in a way that the original did not
intend for it to go, so they will have a problem of communication, which
then falls down the line to us.
The design lab faculty members also discussed diﬀerences not only between faculty
members in general, but speciﬁcally between the cultures that emerged in the seminar
and the design lab. F1 describes the diﬀerence in orientation to grading between
the two classes. F1 describes experiences consistent with PI as impossibility and
ambiguity in a conversation among the faculty about the way that badge completion
in classes was converted to a ﬁnal grade in the course:
F1: The seminar folks had started to talk with them a couple of weeks
ago that if you complete all the badges, you get an A, and if you complete
a certain number of them, you get a C, and if you complete a diﬀerent
number of them, you get a B, and they shared that with the rest of us,
about this conversation for grade reports, and that of course spawned
a conversation about, “Well, that ﬂies in the face of the very notion of
working at your own pace, and that’s kind of silly. Now you’re just creating
modules in a class, and we had talked about the class as being pass/fail.
In fact, we had talked long about the classes not being graded, that the
grades being badges.” That was my contribution to the conversation. I’m
really confused, because we said there were no grades. That’s what we’ve
said all along.
F2 instead focuses on the diﬀerence in atmosphere between the seminar and the
design lab, though F2 does mention some diﬀerences in the structuring of badges.
F2: I’ve sat in a few times. The room was dark. It felt like a lecture. I
didn’t feel any excitement pulsing through the room. I don’t have enough
samples to completely gauge that. It seems to have a big contrast to Design Lab’s environment. But being from architecture background, rooms
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aﬀect me maybe more severely. The room was just dark, even with the
lights on. It was dark, and that kind of probably skewed me a little bit,
but the students just seemed to be lethargic. I think they were working.
It was hard to tell.
F2: It [the Seminar class] felt so much like a library in there, not a lot of
talking, not a lot of interacting. They even felt like diﬀerent students, and
they were the same ones that I see in Design Lab. To me, they felt like
diﬀerent people. It’s all I can really go on. I think the excitement sounds
good when the Seminar or faculty members describe them to me. But at
the same time, I think some of the badges and things in there, because
I’ve read them, seem overly complex and way overly structured.

8.2.3

Some Faculty Were Open With the Students About Their Uncertainty

F1 details a lack of conﬁdence in F1’s ability to teach courses using this diﬀerent
model, and how that lack of conﬁdence caused additional problems of its own. This
lack of conﬁdence is consistent with experiencing PI as impossibility or as diverging
probability and evaluation.
F1: As I shared in a reﬂection a couple of weeks ago, I wish that I had
had a little bit more conﬁdence in my own understanding of how to teach
in a class like this and in the materials that I know work for class like
this, but instead, I let myself be pushed around a little bit in that sort of
collective design session, where we all designed the class into doing some
things that I sort of at a gut level knew wouldn’t work, and it didn’t take
long before we realized they weren’t working, and we needed to shift some
gears around a little bit. I fully embrace that that was my mistake. I feel
like I should have known better. Whether I should have or not, that’s
inconsequential. I feel like I should have.
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Two faculty members discussed intentionally revealing their own challenges and
uncertainties in creating the class to students. Both of these instructors taught in the
design lab class. One faculty member describes how openness with students about the
mistakes and missteps along the way implementing this new class serves as a model
of iterative design to the students and helps the students develop empathy for the
instructors (empathy for faculty is discussed later in this chapter).
F1: I think that some of that might be in spite of what we’ve done, because
they’re not blind to the fact that there are a lot of things that are mess.
They’re taking it in stride. We have done a whole lot of work in Design
Lab. We talk a lot about how we’re trying stuﬀ out. We are learning how
to teach this way, while you’re learning how to learn this way, and we’re
going to make mistakes. And we’ve done a lot of very honest talk about
the mistakes that [the other instructor] and I feel like we have made with
them, and talking with them together about how we’re going to improve
them, and I think that that helps us do well in spite of the fact that we
have made mistakes. Does that make sense?
F1: And [the other instructor] and I are embracing that, that we’re designing something, and it’s iterative, and we change things, and we have
to learn from what we’re doing and to be open to that. I think in that way,
we are modeling good design behavior to them. And I think there’s also
level of trust that is engendered by us being open about our vulnerability
as instructors. I think that’s really great.
Similarly, the second instructor in design lab describes how students were able
to identify instructor uncertainty about the implementation of the program in the
classroom, and the openness that the design lab instructors decided to display in
response to those observations.
F2: When they weren’t lost because we were lost, they love it. Even
when we were lost though. . . I think one day they told us, because I
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think [another faculty member] asked them, like, “Do you think we have
any idea as to what we’re doing?” A lot of them. . . I forget whether he
phrased it one way or the other, but the reaction was, “We all think that
you have no idea what you’re doing.” It was a particularly bad day. We
were like, “Well, you could be right.”
Openness about faculty uncertainty may have been a key portion in building
empathy among the students for faculty and TAs. Several students mentioned feeling
empathy for faculty and TAs (as discussed in detail later in this chapter in Section 8.3).

8.2.4

Integrated Learning Modules (ILMs) Were Implemented Diﬀerently by Diﬀerent Programs

There was a signiﬁcant amount of uncertainty surrounding the ILM components
of the program, even to the point of uncertainty about which classroom activities
were in the ILM category. In the beginning, ILMs were conceived broadly to include
a wide variety of instructional situations delivered as needed within the classroom.
The Communication program chose to incorporate several elements from the introductory public speaking course through a formalized ILM process, where students
signed up for and attended a total of three unique break-out session during the normal class period to focus on speciﬁc skills. Each of the three unique break-out sessions
was oﬀered several times during the course of the semester, with an attempt to schedule these oﬀerings around the times when students would already be assigned work
directly connected with Communication-focused badges.
One unanticipated outcome of a program using a highly formalized ILM process
was that, for the students and for some faculty/TAs the term “ILM” became synonymous with the break-out sessions oﬀered by Communication. ILMs delivered in
other subject areas were delivered through less formal processes. As a result, many
of the student and faculty discussions of ILMs are focused primarily on the ILMs
organized by Communication. F6 discusses the design of the Communication ILMs,
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and their relationship with the approaches of ILMs in other areas (which F6 starts
calling “DLPs”).
F6: It seems to be a little rough because there’s not a set schedule for it,
however. Again, I don’t know to what extent I can comment on this, but
I know you’ve been talking to [another faculty member] because he has
a commitment back with his home department. He’s trying to schedule
it outside of that and the seminar experience. Students as well. One
of my mentees for example is in [a particular course] and couldn’t go to
some of them because of the [. . . ] obligations [of that course], so when
are we meeting? If I miss one meeting am I going to be behind in the
second meeting? This is the notion students have, if I miss something I’ll
be behind. You can catch up, but from their perspective I think there’s
worry about that. I think that’s the duality. To not have it be terribly
structured, oﬀer something a little more free form and appealing. I can
enter this without threat, so to speak. But to not have any structure,
I think it’s hard on those who participate in it. But maybe I’m wrong.
That’s what it seems.
Interviewer: Well, I’m not sure that I’m not. It’s probably good that you
talk about what you’re doing in seminar because I think part of the goal
of this is to try to ﬁnd a common language, because everybody’s doing
things a little bit diﬀerently. So it’s good to know what you’re doing and
how does it tie together and how does it work? That sort of thing.
F6: Yeah, so with my perception of it, what we in the seminar are calling
the independent learning modules and the ILMs, are the occurrences when
we have one of the communication TAs come in and give an hour and a half
long lecture/activity/assignment for everyone to do. This is very much
connected to the communication, but the English, too. Argumentation is
just as much English as communication, so very much tied to kind of the
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core base classes of that seminar, so to speak, those gen ed’s that we’re
tied to, which is very much, in no way repeating information. I don’t
think we’re being repetitive, but it’s giving information that’s relevant to
the classes in the seminar. Whereas if we were to call them independent
learning modules or DLPs or what have you, [another faculty member] is
doing this as outside of the classroom, this is a separate thing that’s not
in the seminar, you don’t have to do it for the seminar. The ILMs you
do have to do for the seminar. The other DLPs, we’ll call them, this is in
addition.
...
F6: I think that’s kind of the million dollar question in a way. I think that
very much, you’re operating between two poles. One is the pole that’s the
ILMs as originally envisioned, the very trans-disciplinary degree that is
more experimental in the coursework and more open in approaching these
topics. Then the other pole is of course tracking back to an existing class.
Even designing the badges, for example, and it’s a fairly simple process.
It’s not hard to see, but what is a badge?
When F4 discusses ILMs, it is also clear that ILM is taken to be a reference solely
to Communication ILMs, and not to ILMs focused in other areas.
F4: I don’t know that I ever had a solid understanding sort of prior to
these sort of just landing.
F4: So the ILMs are very speciﬁc to the three sort of performative or
oral communication badges that need to be earned. And there’s a level at
which they feel very much like we grabbed this chunk of the Comm 114
curriculum and said, “Here.”
...
F4: It doesn’t feel like there was a lot of coordination, whether. . .

I

think there was intention of a lot more coordination, but the way they
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got presented and put together and written up in the badges, there’s very
little coordination between them and the project work, which is part of
what is adding to the frustration and the confusion on the students’ side.
Like F6 above, F4 critiques the formal system used by the Communication program and its direct translation of the traditional general education requirements used
in the Introductory Public Speaking class. The primary concern raised by F4 is that
the ILMs delivered by Communication were not directly connected with the work
that was being done in the courses. The formalized process and use of TAs who
were typically not present in the classroom beyond the break-out sessions they led or
occasional special in-class oﬃce hours focused on helping students complete badges
related to those break-out sessions may not provide the ﬂexibility necessary to situate ILM content in direct response to the active content of the course. Alternatively,
Communication may be singled out in this critique due to the earlier described tendency for students and faculty to use “ILM” to refer to the break-out sessions oﬀered
by Communication.
S16 echoes the same concerns as F6 and F4s. S16 discusses ILMs broadly, but
is clearly using the term to refer exclusively to the ILMs from Communication. S16
raises concerns about the scheduling of ILMs and their relationship with assigned
projects in the class, stating that some students “didn’t get that prior knowledge”
from the ILM that they would need to be successful on a project.
S16: Not for me speciﬁcally, but I know for other kids in Polytechnic.
There are diﬀerent times you can sign up for the ILMs. And for Project
One we had sort of a persuasive speech, I guess, as one of our options.
And the ﬁrst ILMs was perfect to go to for that project, and I did go to it.
But I know some kids didn’t go, so they didn’t get that prior knowledge
before trying to do Project One.
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S16: I don’t know how they would ﬁx it, but just maybe have everybody
take the ILM for this speciﬁc project instead of giving options. But I
know options are good, so I don’t know how they change that.
S04 also raises similar concerns about the scheduling of the ILMs oﬀered in communication.
S04: So the storytelling ILM, taught by [a teaching assistant], I would
have liked to take that because I didn’t know what an ethnography was
and part of ethnography is good storytelling methods. It’s supposed to
be organized sort of like a story. I did not have the. . . They didn’t even
give the option of the storytelling ILM before my project one was due. So
there was some sort of organizational problem and I wasn’t able to get
that help from the ILM for my ﬁrst project. So there was an ILM that
would have helped me, [that teaching assistant]’s, and I haven’t taken it
yet either. But they scheduled it really weirdly and so I wasn’t able to.
In addition to faculty and students, this issue was also identiﬁed by TA4, who
discussed how ILMs oﬀered by other instructors may have had diﬀerent relationships
to the course material than the ILM TA4 oﬀered.
TA4: That is a really good question. I have deﬁnitely spoken with [other
TAs in my area] about what they’re doing in [their ILMs]. Let me think
about that for a second. I would say mine could ﬁt into any place. I
can’t speak for theirs, so you would have to ask them, but for mine it can
ﬁt into anywhere. Both of them are dealing with more content related
things, I’m dealing with more organization. Mine is more orthogonal to
what they do and there’s is more supplementary. I would say, for mine at
least, it could ﬁt into any of them. For theirs, I don’t know.
TA4 had diﬃculty speaking to speciﬁcs about the relationship between the ILMs
and the course as a whole because TA4 was an outside teaching assistant whose
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substantive interactions with the students in the program are through the ILMs and
evaluating student work associated with those ILMs. The highly structured ILMs
oﬀered by Communication were all taught by outside teaching assistants. One side
eﬀect of using ILMs delivered by outside instructors is that an outside instructor has
little awareness of the overall learning culture within the program. TA4 characterizes
the attitude of students in the program negatively, but concedes that the problem
may be isolated to the ILMs, with students being motivated in other aspects of the the
program and thinking of ILMs only as “a joke.” TA4 also identiﬁes an informal-formal
dialectic tension in the classroom climate, describing how an informal climate helps
to promote collaboration and learning, but at the expense of the focus and respect
engendered in more formal climates, which can also hinder learning. TA4 expresses
how, due to minimal visibility on the learning culture of the larger program, it is
diﬃcult for TA4 to be certain of the larger class culture and its impact on student
learning overall.
TA4: I think just trying to get a good balance between recognizing that
this needs to be a collaborative environment but it also needs to be a
formal learning environment. As I’ve analyzed just the dialectics that
occur, that really seems to me to be a big dialectic that needs to be
resolved. I think it’s great, the overall idea of this. I really do, but I think
some of the execution is stiﬂing student motivation. Trying to ﬁgure out
how to maximize that. They may be doing excellent in everything else
they’re doing and they think the ILMs are a joke, I don’t know, but trying
to ﬁgure out what that could be to really motivate them more, I think, is
an important task.
F2 had a lot to say about ILMs. F2 ﬁrst discusses arriving at a personal understanding of ILMs, then discusses a variety of ways to implement ILMs in diﬀerent
ﬁelds of study for the students. After discussing what ILMs might look like in a
variety of ﬁelds of study, F2 concludes that there are several models for how ILMs
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are part of PPI currently, and that some standardization is required, but that standardizing ILMs requires ﬁrst achieving a shared understanding of what an ILM is and
how it should relate to a particular course of study.
F2: Yes, but whoever. . . ILMs have always confused me as much as I’ve
always tried to understand them. After a year, they still don’t completely
sit well in my mind because every time someone’s presented the idea of
it, it sounded diﬀerent from whoever was saying it.
F2: Oh, ILM is interpretive learning module. Got it. Now I can ﬁgure this
out. Put that I in there. I can use that word. The learning modules at the
very beginning were kind of meant to be a little bit organic and kind of
one of those life-preserver moments, I always thought. Where there’s no
other way to learn this, we have to throw them a life preserver, but it’s just
supposed to be a week or something like that, a week or an assignment,
kind of like a mini project. That’s all I thought it was supposed to be.
F2: In a way, maybe the mini projects being guided so the person in charge
of whatever discipline. . . Let’s just do electrical. There’s an electrical
system on there. Great. So you go around to each team, and you talk to
them about their electrical thing. Then you see how they’re doing it, and
you’re like, “Okay. Great. I got a good electrical example for you to kind
of integrate into this.” That electrical person looks through the thing.
F2: It could be the CGT person who’s trying to ﬁgure out drawings and
concept art and all these other things to show the team’s idea. There’s an
excellent point for a little bit of guidance on a mini project. Well, have
you thought about using this way of showing it? Maybe here’s a software
package that could help you with it. There you go. Head out.
F2: Mechanical is kind of the same way, things like that. I have no
idea what to do with the av-tech people at all, because we aren’t ﬂying
anything. I don’t have any idea as to what the av-tech program does,
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but I’m pretty sure we could probably integrate something that they do
because they do a lot of fuel research. They’ve got a fair amount of
electrical research going on over there. There’s lots of pertinent things
that could be tied in. That’s what [the other faculty member] and I have
been doing the best we can to do, because I know what their program
actually does output on occasion as research. So I’m like, some of this has
got to link back to some classes they teach. Let’s go for it.
F2: We’ve not gotten any real guidance as to learning outcomes from
them. We’ve been told to ignore it. So we’re like, “Okay,” but [the other
faculty member] and I’s consciouses can’t completely do that. So we kind
of make some leaps, and the av-tech students are ﬁne. I really thought
we’d lose them.
F2: One’s going a lot faster than the other. Getting into orbit is no
small challenge. But to tell you the truth, they’re actually some of our
best performers. They’re thinking about the problems. [The other faculty
member] and I have discovered that’s okay because that’s the bigger lesson.
You can always learn an equation. You can always learn a theory, but
maybe you should learn when to look for the theory, hence the deal with
Design Lab. Figure out what you need. All right. You need this? Go get
it. It can happen. BCM. . . We’ve been relying on the M a lot in BCM.
F2: It’s true. It’s not about building that little wood hut in that lab. It’s
about managing how to get the materials to build it, the scheduling for
it, looking at the codes to make sure you’re ﬁtting the code of it, because
you can hire carpenters. You can hire plumbers. You can hire everyone
else, but managing all of those disciplines together to make the structure
work is the important part.
F2: So we’ve been kind of helping the BCM people more with helping
manage their teams and looking at all the discipline things and kind of
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putting together a schedule and looking at those things. All of these are
opportunities, I guess, for ILMs, but I think sometimes the ILMs just
add another layer of confusion to them that they don’t get. They don’t,
because the amount of questions [the other faculty member] and I have
received about them and the amount of shrugs we’ve had to do makes it
really apparently obvious that [the other faculty member] and I don’t get
them either.
F2: I think they were just. . . They’re out there. I trust the other faculty
members that they’re doing what they think is right. That’s all we can
ask them to do, but they’re too diﬀerent from each other to really ﬁgure
out exactly what an ILM constitutes. I wish we had a guideline. ILMs
cannot be like outlaw states. That’s just nuts. It just makes everyone go
crazy. They’re not bad, but they certainly aren’t understood.
F1 likewise describes how faculty members within the program had diﬀerent visions of what an ILM should look like.
F1: I’m cheating a little bit, because that’s what I always thought they
were. I always thought the idea of an ILM was, ”We’ve gotten this far in
our project. I need to learn a little bit more about X, Y or Z. I’m going
to go ﬁnd that information, learn about it and come back, and maybe I’ll
do it on my own. Maybe I’ll take a MOOC. Maybe I’ll do a whole bunch
of Khan Academy videos. Maybe I’ll go work with [one of the faculty
members] for a couple hours a week for a couple of weeks, and get some
more in-depth guidance and then come back. Whatever those methods
are for learning independently and coming back, that’s always what it
envisioned they were doing.
As a result of these diﬀerences, ILMs were implemented in a variety of diﬀerent
ways, depending on the subject matter, and many students were not sure about
which activities were ILMs. S17 discusses how ILMs were implemented in many
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diﬀerent ways depending on the subject area. S17 describes how students in other
areas expressed jealousy about the work that people in S17’s area were doing in ILMs,
but also describes how the same students had concerns about those ILMs and their
relationship to subject matter in their own ﬁeld of study.
S17: I would say probably ﬁnd a structured way to do it like [one of
the majors in PPI] has, because there’s a lot of my colleagues that have
said, “Okay. PPI is great for [that major] because you guys are actually
learning, and you guys are actually doing something,” and they’re like,
“We aren’t doing anything. We’re here. We’re learning, but we’re not
learning about what we want to.”
S17: We started up, the [people in that major], started up the ﬁrst or
second week on what we were doing, you know, having the little, mini
projects about our major. The other kids were like, “Well, I don’t really
see that happening,” or “Maybe we have, but I’m not learning a lot about
it.” So I would say maybe kind of trying and ﬁnd a way to do hands-on
sort of things for. . .
S18 describes a fundamentally diﬀerent form of uncertainty related to ILMs, but
one that is familiar to students around the world. S18 states that the assignment
related to a particular ILM was received so late after the ILM that S18 was unable to
recall material from the ILM. In addition, after completing the work, S18 describes
experiencing a long wait for the result on the submission, which may be rejected
for revisions. S18 expresses concerns that if that happens it will be over a month
since the initial ILM and it will be even more diﬃcult to recall the material. This is
consistent with PI experienced as diverging probability and evaluation.
S18: I don’t feel like I was prepared for the ILM. And [the teaching
assistant], I think he didn’t come in very prepared. He looked like he
wasn’t very prepared. But then, like, he gave a fantastic speech. I mean,
I love [him], I thought he did a fantastic job. But then, and I understood
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everything. I felt like I really had [the topic] and everything down at that
point. I mean, I really learned a lot during that class. But then it took
him, like two weeks to send out the assignment, and at that point I’m
like, well now I don’t know how to do any of it now. I mean, the class was
like, two weeks ago, and I don’t remember how to do any of it. I mean,
I learned a lot, but I don’t remember it now. And so, like, what am I
supposed to do with that? And then, with [him], like, I sent in everything
for all of the challenges for that badge, like, two weeks ago. And I still
don’t know how I did on it. I don’t know if there’s anything, like, how I
did on it, and I won’t remember anything when I have to go back and ﬁx
anything on it, if I have to.

8.3

Students Expressed Empathy for Faculty and Teaching Assistants
Students displayed a high degree of empathy for the challenges that faculty mem-

bers faced in developing the new program, and often attributed diﬃculties in the
classroom to the situation, believing that a number of issues were caused by the
challenges of starting a program that is diﬀerent than the traditional classroom experience. Students primarily attributed challenges for faculty in the classroom as
being outcomes of the situation or organization and beyond the control of the faculty
members themselves. One student explains how he believes that the high load on the
faculty members in the design lab limited their ability to fully realize the goals of the
program.
S01: With two guys [teaching the Design Lab Course], with 33 students
that could potentially be taking four diﬀerent projects in 33 diﬀerent ways,
it’s got to be really diﬃcult for them to answer all the questions that we
have. I think what is not working at this point is that sometimes the
questions that we would have as a student, they’re not supposed to say
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“Don’t do it that way. You should do it this way because it’s easier.”
They’re supposed to try and support whatever path you want to take.
S01: . . .
S01: I like the initial “Do whatever you want” [It] works really well. I
think they need to just work on the backend and where it’s like, “You’ve
gone really far out this way. Let’s just redirect you a little bit.” I guess
they just need to learn how to do the redirection process properly.
The same student attributes perceived problems with student workload to the
fact that the program is new, and so the faculty members haven’t had a chance to
check the time requirements for assignments. This is consistent with PI experienced
as ambiguity.
S01: I think over time you’ll have a more realistic body of knowledge of
what the students can actually achieve based on their own learning.
...
S01: What I’ve seen not working is that they haven’t had a tested scope of
projects yet, but that’s understandable. It’s just that there is not enough
of their resources to answer the questions that they have.
...
S01: I think the big thing is once it’s cleaned up and the lab is setup
pristine and it becomes rules on this taken out, must be put back, and
so everything is cleaned. There’s a storage zone for everything. Once we
have projects that we have achieved and they have deemed it “You can
achieve this or you must by the end of it and you need to learn to not. . . ”
Another student agrees with this assessment, attributing diﬃculties with time
constraints for student projects to a lack of preparation time for faculty. The amount
of time needed to complete projects was a recurring theme for students, and they
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primarily attributed this diﬃculty to instructor uncertainty. Sources of faculty uncertainty that the students identiﬁed included the newness of the program, and a lack
of resources dedicated to it.
S13: I don’t know if it’s more of what’s not working, so much as it’s
preparation time. Because a couple of the projects we had to change part
way through the two weeks, just because of time constraints, and what
it was. I feel like. . . not that it wouldn’t work, but either they forgot to
plan it out, or they just didn’t have time to plan it out. So I don’t know
if they just, maybe, had a limited time to prepare or something.
S13: So some of the labs may seem a little pre-worked, not as well worked
through as it should have been. But it all worked out in the end. Otherwise there are not really a lot of complaints. Just maybe a little more prep
time on the labs, to know that if we assign it in a two-week time span,
it can be done in a two-week time span, not having to change halfway
through, because that was the most frustrating part.
...
S13: As far as next year, keep most everything. Just really make sure
that they focus on time constraints, and what should be possible. Maybe
working out the labs to its full entirety, because maybe a couple of assumptions were made. That’s what threw it oﬀ. Like, converting to serial
code, we thought it would just be a plug and chug, and that would be
easy. But it turns out it’s a long and lengthy process. So if the projects
are worked out to a two-week time constraint, the projects are fantastic.
So it’s just ﬁtting that time constraint, I think, is the biggest concern as
far as the labs and design lab go.
Another student elaborates on the same point, stressing similar concerns about
the scale of projects and changes that had to be made to them during the course
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of the semester. This student also attributes these outcomes to faculty uncertainty
caused primarily by to the newness of the program.
S09: I would say a little bit, just simply from my experience of the lighting
controller project, making sure that the projects, we’ll actually be able
to do the projects and have to randomly redesign our entire thing in the
middle of it because the project got changed because they found out we
couldn’t do that. I would just say, make sure you can actually ﬁnish the
assignment.
...
S09: I got really stressed out. First, I was really stressed out because I
didn’t think I was going to ﬁnish it. Then I got really stressed out because
I had to ﬁnish it in a diﬀerent way than I thought I was originally going
to. That was really crazy for me. I didn’t really like the lack of notice
that I had. I had two lab days left to ﬁnish that. I was really stressed
about ﬁnishing it and completing it in general.
...
S09: Just make sure they can actually do the projects. I understand that’s
a big part of being the ﬁrst people in a class. It’s a new class, so they
don’t necessarily know what works and what doesn’t yet. I would just
make sure that the project is actually ﬁnish-able. Yeah, you can actually
do it.
One student also identiﬁed challenges for faculty brought on by the unique instructional format. Because the majority of the courses in the program, including both of
the ﬂagship courses, were taught by teams of 2–4 faculty members rather than by a
single faculty member, there were opportunities for friction between faculty members.
This student discusses how collaborating in the classroom is a less common teaching
modality, and one that faculty members were likely to have little prior familiarity
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with. This student attributed the faculty experience of the new teaching modality to
the newness of the program overall.
S03: The seminars have been pretty good. The ﬁrst few days have seemed
like some of the teachers were ﬁghting for control of the room. As we
went on, I kind of see why, now, because the ﬁrst few days was when
they were more explaining what the seminars were going to be about,
what we were going to do in them, and so they weren’t on a certain topic
yet, where the teachers and professors are specialized. Since we weren’t
at that specialized point yet, some of the teachers that usually wouldn’t
present as much were kind of ﬁghting for the control of being able to do
the explanations.
...
S03: In Design Lab, as I said before, it seemed like the communication
between [the instructors] wasn’t always as strong as it should have been,
which I think that pretty much boiled down to the experimental program.
This is their ﬁrst time, as well as ours. So, I wouldn’t say it’s a problem
so much as the experimental program aspect of Design Lab is still very
prominent, and you can see that. That caused a little bit of miscommunication. It’s not something I’d say that can really easily be changed.
Probably after this year, after this experimental year, they’ll be able to
ﬁgure out, “Okay, this worked. This did not.” Their communication between each other will get better, and their communication to students will
get better. It was just being the experimental program.

8.4

Faculty and Teaching Assistants Expressed Empathy for Students
During their interviews, ﬁve of the seven faculty members interviewed touched on

themes that directly addressed empathy for students. Two of the ﬁve TAs interviewed
also touched on these themes. Empathy for students was a central theme of comments
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from faculty and TAs. Much of the empathy expressed by faculty and TAs was directly
addressed toward student experiences of uncertainty.
For example, F3 discusses student uncertainty about the learning process. F3
discusses how students can not have any trouble with a speciﬁc project, but still experience uncertainty about the higher elements of the learning process—the students
have trouble with identifying what the project has demonstrated that they know.
This is consistent with PI experienced as ambiguity.
F3: There are some great ideas and we’re getting some great little [projects],
kids are doing some really cool stuﬀ. But it’s taking a little bit of time
for me to get them to make the connection of, “Yes, this is a really cool
[project], but I need you to be demonstrating this kind of technique and
this kind of technique and this type of technique.” Identify the things
that you’re demonstrating and that kind of thing.
...
F3: One student, it wasn’t that he didn’t like it, he just was unsure.
He said, “I really like the experience. I like what we’re doing.” But he
couldn’t place what he was supposed to get from an educational standpoint out of it.
F2 discusses how students have grown more comfortable with task-related uncertainty as they have progressed in the program. F2 cites the absence of letter grades
lowering the cost of failure as one of the causes of this change, saying that students
are now more comfortable trying things that they are not certain will be successful,
and have grown more comfortable with failure as a part of the process.
F2: Yes, but it’s been a slope. Week four probably was when I started to
see, “Let’s try something out. Let’s be a little daring.” Now, they’re a
little bit more conﬁdent in going, “I don’t know what the heck I’m going
to do, but I’m going to try this anyway, because it’s not going to kill me
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to try.” They’ll just dive for it. If it doesn’t work, they seem to get over
it better now, and then they try again. They keep pushing.
Interviewer: You think they’ve gotten the risk/reward connection yet? Or
is that still out there somewhere?
F2: I think it’s still kind of out there. They do realize that if they usually
try a second time, they get better results. So the beginnings of it are
there. It’s nice not having grades that force that risk/reward thing to
happen.
F4 likewise recognizes the stress and challenges faced by students in the program.
F4 attributes much of student diﬃculties to being ﬁrst-year students.
F4: Those things, all of those things together, I think part of that goes
back to sort of the developmentally and structurally where ﬁrst-year students often are that are just adding to the stress. Because they’re feeling
like that is too little structure in a lot of ways.
In contrast with the faculty members, TA3 expresses empathy primarily toward
students who are having trouble with motivation. TA3 identiﬁes student confusion
about the purpose of assigned work and diﬃculty understanding how that work ﬁts
into larger objectives as a source of reduced motivation.
TA3: I get the impression that they’re a little bit lost, that they don’t
know why it is that they’re supposed to be doing these diﬀerent things,
and that, I think, when you don’t know the reason why, it’s hard to get
motivated to do it, like what’s the purpose. We know the reason why we
go to work, so that we can feel personally satisﬁed, there’s also the money
that’s involved with that. But when you don’t know why you have to do
all these little pieces and you don’t know what your end result should be
or you’re unsure of that, I think that chips away at a person’s motivation.
...
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TA3: Yes, I think that what it is is that they work on a piece of the puzzle
over here and they’re working on another part of the puzzle over here and
another here, but they don’t know what the end result is. Where as if
you had a box, if you had a puzzle, you’d have the box with the picture
on it as your guide and so you’re going to see how it all ﬁts. So I think
that that’s an issue.

8.5

Conclusion of the Chapter
The format of instruction in the classroom also emerged as a theme with ex-

periences of PI and uncertainty within the classroom. Faculty mentioned teaching
alongside other faculty members as a team as one source of uncertainty for themselves
and for students. Faculty members generally were intentional about speaking openly
and honestly about their own experiences of uncertainty in the new program. The
use of highly structured ILMs by one program resulted in the term “ILM” being used
to refer almost exclusively to ILMs from that program. In general, the diversity in
formatting for ILM oﬀerings was seen as a drawback, and scheduling was a challenge.
The set of themes that were most broadly mentioned and discussed were themes
related to badging and assignment grading. Students and faculty both had signiﬁcant
technological problems with the badging system. Issues with the system contributed
signiﬁcantly to faculty, TA, and student uncertainty.
Technical issues with badging and assignment grading were a signiﬁcant theme in
discussions of uncertainty, with the largest single cause being an inability to see prior
attempts at submission. Submissions that did not pass had to be rejected and rejected
submissions could not be edited. This lead to faculty and TAs who were unable to
accurately award badges, and also to students who despaired at their own ability to
earn them. Likewise, assigned projects were not strictly tied to badges in general,
and often did not use a one-to-one correspondence, which made students uncertain of
the process needed to obtain badges. Finally, the use of a mastery-oriented grading
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system where students progress at their own pace required a number of changes to
faculty and TA workﬂow.
A second major theme related to uncertainty regarding badging and assignment
grading were the diﬀerences between the two ﬂagship courses in the program. Both
classes used diﬀerent approaches to implementing the badging system, and these
diﬀerences were a cause of student uncertainty about the badging process. Students
reported signiﬁcantly less uncertainty after earning their ﬁrst badge.
Other themes that emerged related to uncertainty regarding badging and assignment grading were broader, and were lumped together as Faculty/TA and student
perspectives. Faculty brought a number of diﬀerent perspectives to the badging system, and their comments generally focused on the idea that badging was still a work
in progress. As a result, faculty comments generally focused on the design of the badging system itself (ex. the number of badges oﬀered, the relationship between badges
and competencies, the level of expertise that should be demonstrated to earn a badge,
etc.). Faculty identiﬁed dialectic tensions in the implementation of badging systems
(näveté-mastery, generalized-localized). TAs also discussed the näveté-mastery dialectic, focusing primarily on what degree of mastery should translate to a badge,
and an informal-formal dialectic tension for classroom climates. Student perspectives were focused on two themes: the need for scaﬀolding around assignments and
activities, and their diﬃculty navigating the system of badges.
Both students and faculty/TAs expressed a great deal of empathy for those on
the other side of the student-instructor relationship. A consistent theme in student
responses was a recognition of the challenges faced by faculty members in developing the new program. Students would often attribute challenges for faculty in the
classroom to uncertainties embedded in the situation and/or organization, rather
than to the individual faculty member. Students typically attributed faculty uncertainty to the newness of the program and to a lack of resources. Likewise, faculty
expressed signiﬁcant empathy for students. Empathy for student uncertainty was
the most universally expressed theme regarding uncertainty in the faculty responses.

213
Faculty members discussed the uncertainty typically experienced by new undergraduates, and also how students can have trouble identifying how they have learned in
project outcomes, especially under non-traditional grading systems. Nevertheless,
faculty members also discussed how not giving letter grades has lowered the cost for
failure, raising students’ willingness to take creative approaches.
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9. STUDENT EXPERIENCES OF PROBLEMATIC
INTEGRATION AND THE VALUES OF THE
ORGANIZATION
Not all experiences of uncertainty are negative. Experiences of uncertainty are a
natural part of engaging with the unfamiliar and a natural outgrowth of learning.
This chapter addresses RQ3, which asked “are students’ experiences of uncertainty
aligned with the organization’s stated values and goals?” In some ways, the learning
environment developed within the program was intentionally designed to promote
uncertainty in service of those learning outcomes. In some cases students saw the value
in these experiences of uncertainty, but in other cases students found the uncertainty
more unsettling than helpful.
Gary Bertoline, the Dean of the College of Technology (now renamed Purdue Polytechnic Institute, see Section 1.4.3), and Fatma Mili, then the Department Head of the
College of Information Technology, listed eight main characteristics of the program’s
learning environment in several internal documents (Bertoline & Mili, 2013; Mili &
Bertoline, n.d., 2013). These eight main characteristics of the learning environment
are (Bertoline & Mili, 2013, pp. 3–4):
1. Autonomy
2. Student led
3. Learning in context/integrated fashion
4. Learn by doing
5. Networked learning
6. Individualized learning
7. Global learning
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8. Purposeful learning
As part of assessing whether the program achieved these characteristics, a measure of student endorsement of success in meeting a portion of these characteristics
(see Section 3.2.2) was administered to students as part of the T2 survey, which was
collected shortly before the student interviews analyzed throughout this dissertation. Although the surveyed group is too small to make strong inferential claims, the
students who responded to this survey endorsed each of the measured areas highly,
suggesting that near the time they were interviewed students considered the program
to be successful in achieving these characteristics (see Table 9.1).

Table 9.1.
Measures of Student Endorsement of Success in Meeting Program Values

Measure

M

SD

Student as a whole person

3.20

0.65

Diversity in thinking, knowing, and learning 3.24

0.47

Openness, collaboration, and cooperation

3.43

0.50

Autonomy

2.73

0.54

Risk-taking

2.88

0.55

Note: n = 18, 0–4 scale.

Several themes emerged in students’ experiences consistent with uncertainty and
PI that correspond with many of these learning characteristics. The quotations from
interviews used in this chapter are anonymized, and are included as representative,
paradigmatic examples of these emergent themes (Charmaz & Mitchell, 2001).
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9.1

PPI Supports Student Autonomy
The ﬁrst main characteristic of the program’s learning environment is support for

student autonomy. Bertoline and Mili (2013) describe this characteristic, saying that
“Students are given all the freedom they are ready for, even when they themselves
do not think they do. It is faculty’s responsibility to balance between autonomy
and sense of competence” (Bertoline & Mili, 2013, p. 3). The degree of autonomy
students experienced was a huge shock for many of the students in the program,
especially when paired with other characteristics of the program (as will be discussed
in later sections).
At the time they were interviewed, the students generally did not feel that there
was enough faculty support for their learning. S15 describes how “a lot of students”
wanted more help on their projects, saying “Not for me. But I know a lot of other
students saying they would like more help on their projects instead of them giving it
to them and say ‘Hey, do this.”’
The same sentiment can be heard in many student comments. S05 describes being
given projects, but not being told how to accomplish them, saying that “they don’t
really teach us.”
S05: The only thing that I think can be better is like, they give us stuﬀ to
do, they say, we’re going to do this project, they give us a program, they
give us the stuﬀ to work on, but they don’t really teach us. It’s more like,
here’s the stuﬀ, look it up, try working with it and present it to us. It’s
not like, this is how you do it. Like, they don’t really teach us, it’s more
on your own.
Like S15 and S05, S04 also describes being told a desired end state, but not being
taught any process for reaching that end state. However, in the following extended
excerpt S04 continues to elaborate on the frustration of dealing with this uncertainty
about how to complete projects. S04 describes how, even though engaging with this
process was frustrating in the moment, it was “smart” in the long run because this
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sense of frustration resulted in developing “a vested interested” in the project and
in knowing how to approach it. S04 contrasts this approach with the approaches
S04 is used to from prior experiences, where the teacher helps you understand from
the beginning, or gives you the tools to solve the problem before they give you the
problem to solve.
S04: The ﬁrst week when they told us all the fun stuﬀ we were going to
do, I didn’t realize that they weren’t going to provide the “how.” So they
give us a project, and they tell us what the end result looks like, but they
don’t tell us how to get from step A to step B. So that whole in-between,
the whole researching, the whole brainstorming, the whole development
process, even knowing where to start researching, we had no idea. So
that for me is very stressful, because once someone shows me how to get
started I’m okay with going from there. But because it’s an idea that I’ve
never heard about before, or never thought about before, or have no prior
experience in, I wasn’t able to really get to where I needed to go. I just
didn’t know how to do it.
...
S04: So that frustrated me a lot. That they were expecting me to do
something they knew I didn’t know how to do. And that was actually the
point, it turns out. But the ﬁrst two days of class, two days of Design Lab
or two days of ethnography research, I didn’t know that. But then they
break it out a few days later that they wanted us to get to this point of
frustration before they came in and helped us out.
...
S04: I was very shocked. I didn’t understand how they could drop me
in cold water at ﬁrst and then pull me out later, because that’s how my
school has been for the past 12 years. It’s always been the teacher, if
they’re going to help you then they’re going to help you out from the
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beginning on. Instead of the teacher letting you have a vested interest in
what you’re doing before they help you out. I really feel like this way of
learning is smart because they make sure that I want to learn or get to
a point of frustration where I really want to understand and know before
they come in and tell me what or how to get to that point of understanding
and knowing.
Like these other students, S06 also describes this “lack of instruction” in the
classroom. S06 describes some students being given a book and told to read about
how to solve a particular problem. S06 does not characterize this as a freedom that
students were not ready for, instead S06 characterizes addressing this uncertainty as
a responsibility of the instructor that students should not have to deal with. For
S06, students being responsible for resolving their own uncertainty about process is
an instructor misbehavior.
S06: I think it could give us more instruction. We really lack instruction.
We just like, they give us a paper and tell us to do our things and basically
all we do is do our things. Everyday in class so a lot of us don’t really
know what we are doing.
...
S06: Like for me I chose the color-mixing machine and it was okay, it was
not that hard but for other people I hear that complain that they have no
idea how to start. They make clock and that requires a lot of knowledge
and the teacher just like gave them a book and tell them to read about it.
They didn’t even teach them so, I hear some of them complain that that’s
what they pay here for. They want certain knowledge and you can give
them some certain knowledge to start with and they can do their things
for that. So I think they lack that kind of instruction.
Likewise S12 describes needing an expert to “teach us how to do it”, and expresses
frustration about the need for students to learn some content autonomously. Like
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S06, S12 characterizes this as an instructor misbehavior. In response to a question
about what would improve the program, S12 says they need “professional professors,”
positioning the demand for this autonomy as unprofessional.
S12: Professional professors, I think. If we want to build a machine or
something like that, we need that ﬁeld expert so that they can teach us
how to do it. Right now, the professors have no idea either. We have no
idea. Nobody has any idea, so the only teacher is Google. Yeah, it’s hard.
However, other students had a diﬀerent perspective. S13 describes not feeling
ready for the level of autonomy expected of students in the program but, after working
through feelings consistent with both uncertainty and PI as impossibility and being
successful, S13 realized that he/she was much more capable, and this realization has
“sparked [an] interest in learning.”
S13: I think it’s just taught me that I can do a lot more than I think I
can. Once you ﬁnally go in and do something, it’s so frustrating to not
know what you’re doing. But if you research and you work hard through
it and you ﬁnally ﬁgure it out, you learn so much, and it feels like no space
has been occupied in your brain. Then you can put in more information
by doing more things. It’s really sparked my interest in learning, because
now I’ve learned. . . Since I’ve come here for school, I haven’t done any
programming. I’ve learned two languages. I’m working with an animation
software, and that’s on my free time, just doing stuﬀ in the design labs
and the seminars.

9.2

Learning in PPI is Led by the Students
The second main characteristic of the program’s learning environment is that

learning is led by the students. Bertoline and Mili (2013) describe this characteristic,
saying that “Faculty provide the context and the support; students lead the pace
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and content of the learning” (Bertoline & Mili, 2013, p. 3). Adjusting to studentled learning and the greater student autonomy of the program was a challenge for
students.
S06 describes many students feeling confused without more instruction from faculty members. Because the approach to learning was diﬀerent from what students
were used to, they experienced uncertainty about whether or not they were learning.
Although S06 believes that the approach is working, S06 also presents it as a factor
that, for some students, is contributing to a desire to leave the program.
S06: I guess, but I think a lot of people are quitting after this. I don’t
know, I guess a lot of them are really confused, they don’t feel like they
have actually done anything. Yeah like I said, if you have more instruction,
more idea, I mean I like the way, I like the way this is working but its still
confusing for a lot of us.
S05 also describes experiencing uncertainty going into projects without more instruction, saying: “They helped me, but I was still not getting it, because I don’t
know the basics of electronics. Like, maybe that’s something they could have learned
us ﬁrst, like, the basics of the electronics wiring or programming or something.”
Even though S05 received the help needed to complete the project, S05 doesn’t feel
comfortable with the underlying skills.
Students also struggled with other aspects of the the student-led environment,
including setting deadlines and being motivated to do work. Setting and managing
their own deadlines was a challenge for several students. S16 describes wanting a set
of “soft deadlines” as a compromise between having strict deadlines and having no
deadlines at all.
S16: I think they should set soft deadlines for everything so you have a
goal to work for. Sometimes they don’t set the soft deadline, so I think
they should do that, and they could speciﬁcally tell us when they would
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prefer we do this by, but if we really can’t get it done by this time, then
it’s okay.
S09 also discusses the challenge of understanding when items are due, especially
in the seminar class.
S09: I think that’d be really helpful if there was some sort of Google
calendar that everyone in PPI had access to. We could all see the events
for PPI and stuﬀ. Here’s this class. This is the student. Blah, blah, blah,
just sort of letting everyone know that this is when this is due and stuﬀ.
I feel like that’s one of the things that’s not very clear about a lot of the
classes is necessarily due dates. I think design lab does a really good job
of telling us due dates, but not really in the seminar I’d say. They need
to give us more concrete due dates, I feel like.
S01 describes how the lack of grades in the classes resulted in lower motivation to
complete work and meet deadlines because of the lack of both positive reinforcement
and fear of failure.
S01: Because again, we don’t have grades, so you can’t be shoot for it and
say “I’m going to have an A all semester long.” It’s going to be like you
get a grade at the end of it. There’s no grades. There’s no real positive
reinforcement there for what you’re doing. There’s no way of checking to
see how your progress is going just on an overall standpoint. Then there’s
just no failing aspect. There’s no motivation to get your crap together.
S11 describes the relationship between these two challenges of the student-led
environment. S11 describes how the lack of due dates caused uncertainty about how to
prioritize tasks. This uncertainty made it diﬃcult to choose work to focus on because
none of it was due at any particular point in the semester. S11 then continues to
describe students experiencing doubts about grading. Finally, S11 describes liking the
alternate grading system used in PPI speciﬁcally because of the reduced uncertainty
surrounding what the grade means: “it’s either you get it or you don’t”.
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S11: What I mean by that is that they’re just too overwhelmed by the
thought that they have all this work, and they lose track of their process
or progress of their work. It’s like everything is all due tomorrow and,
I mean it’s that kind of thing. The students have the intention that all
these worksheets are due next week when it’s kind of due tomorrow-ish.
They have that kind of mindset, so it puts them in a lot of stress. They
lose a lot of their process, they’re learning the subject, and when the test
comes, that’s going to be their ﬁnal grade for that subject.
...
S11: At ﬁrst I didn’t have any big challenges. I was really looking forward
to this new learning environment, but then a lot of students did have their
doubts about how we were going to be graded. [My mentor] and the other
mentors did explain that we’re going to be grading by using, excuse me,
I’m sorry.
...
S11: Oh yeah, that we’re going to be grading by using badges. So what
these badges, these are project-based challenges that students have to
perform to see if they understand the topic at hand. The way I see it,
it’s either we understand this subject project or we don’t. So it’s kind of
like Boolean, zero, one. You get it or you don’t. That’s what I really like
about it, because unlike lectures it’s either you get it or you don’t.

9.3

PPI Provides an Environment for Students to Learn in Context, in
an Integrated Fashion
The third main characteristic of the program’s learning environment is that it is

an environment where students learn in context, in an integrated fashion. Bertoline
and Mili (2013) describe this characteristic, saying that “Problem based learning is
one of the ways in which faculty can provide context and integrate between disci-
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plines” (Bertoline & Mili, 2013, p. 3). Problem based learning is oriented around
learning by doing, so there is a signiﬁcant amount of overlap between this program
characteristic and the next. Student comments tended to address both simultaneously, and are discussed in the next section.
One faculty member addressed this integrated approach to learning in context using problem based learning. F4 describes how students were uncertain about whether
they were actually learning in class because some content was similar to what they
had learned in other classes and subjects previously. F4 describes how the students
experienced this uncertainty and doubt even though they were learning how to apply
concepts from one environment in other environments. F4 describes how students are
used to minimal integration between course content in diﬀerent areas.
F4: I have heard from a couple of the students that at least one of the
ILMs feels very much like it’s all a rehash. It’s stuﬀ they already had, or
should have had, in high school English. The one who said it to me, this
was, “I didn’t learn anything new.”
F4: And I think that’s a surprise and a learning curve for them. You
know, you’re very used to this thing for this class, and ne’er the twain
shall meet.
F4: Yeah. So in our attempts to make things easier for them, I think
we’ve confused them.
In a diﬀerent place in the interview, F4 discusses the challenge in helping students
feel like they are learning in the class. F4 describes his/her own experiences in grad
school with uncertainty and doubt about whether learning was taking place because
the process of learning did not look like the process that F4 was used to.
F4: I’ve had one student talk to me and just say, with the circuits, with
the boards and things that they’re playing with right now, that he feels
like he’s just following the directions and doing what it says, and not really
learning what it is he’s supposed to be doing that goes with that.
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F4: [Another faculty member was] like, “Yes, that’s the ﬁrst step.” So I
think faculty side, they’re okay with that. But student side, he’s just like,
“I’m doing a point and click. What am I getting out of this?”
F4: So there’s some level where the students are ready for this. I mean,
they’re sort of thinking developmentally, “What am I getting out of this?
What should I be learning?” And if it feels too simplistic—and maybe
that’s not the right language—but with that particular digital circuits
thing, then to them, they’re like, “I’m not learning right now.”
F4: And some of that, I think, is—I remember experiencing it in grad
school—not recognizing the variations that learning can take. In my library degree, I’ll never forget a class where it felt like we did nothing
but just sit and chat with the faculty member, and I thought I learned
nothing. I barely read the small book we had for a textbook.
F4: And I got to the exam, and it was like, oh, apparently I did learn
things, because I had answers to these questions, and I had stuﬀ to talk
about. And so part of that is just them getting to a point where they
recognize that they are learning, even though it may not feel like what
they are used to learning feel like.

9.4

Students Learn by Doing and by Practicing
The fourth main characteristic of the program’s learning environment is that stu-

dents learn by doing and by practicing. Bertoline and Mili (2013) describe this characteristic, saying that “While the science and technology change rapidly, the processes
by which we use them to see opportunities, innovate, and address challenges remain
more stable. Students’ learning includes the repeated practice of the innovation lifecycle through design and innovation projects” (Bertoline & Mili, 2013, p. 3). In spite
of the student frustrations with the autonomous, student led approach described in
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previous sections, many students did prefer to learn by doing things requiring the
material rather than with a traditional lecture-focused approach.
S14 describes one of the projects used during the semester and details personal
experiences with the “learning by doing” approach through this project. S14 describes
a sense that the project presented several learning opportunities, from hardware to
coding. S14 also describes learning how to research and seek information eﬀectively to
manage uncertainty about how to solve these problems. Overall, S14 characterizes this
approach to learning as a positive experience and perceives the process as signiﬁcantly
more eﬃcient than other approaches. S14 feels that in two weeks he/she acquired
skills that would have taken several separate classes to learn in more traditional
approaches.
S14: And I did the terrarium project, and I had to take an Arduino board
and a bunch of wires and then a bunch of other things I’d never seen
before, and a bunch of coding stuﬀ that I had to ﬁgure out and then make
it work together to make a heating or a temperature control system. And
I thought it was pretty cool, and I actually did learn a lot. I learned about
hardware and I learned about coding and that you don’t have to know
everything about coding to code something. You can look online for codes
and combine them.
...
S14: So I really did learn a lot in about two weeks that would’ve taken me
about a month for each individual thing—learning all about all of Arduino,
all of jumper wires, all of coding and stuﬀ like that, which would be like
three separate classes. And I just got all that done in like two weeks and
actually pretty much remember all that stuﬀ. And if not, then I can look
it up on the Internet and go, “Oh, yeah, I know how to do this,” and just
start plugging it in.
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S14: So it was really cool to work with my hands and then writing down
outlines and then ideas and sketches and then doing inquiry stuﬀ that it
said on the sheets to do. So it really worked out, honestly, and then it
started working out, especially for me and for a few other people I know
in the group. So that’s a good thing, yeah.
Similarly, S13 describes preferring the “learning by doing” approach, despite feeling more frustrated while going through the process.
S13: Learning as a PPI student is a lot diﬀerent than learning before.
Learning as a PPI student is more along the lines of not really knowing
what you’re doing, and then as you ﬁnd out along the way, learning different things. Like, it’s a lot more frustrating than regular learning, but
once you ﬁnally complete the task, there’s. . . it doesn’t feel like you’ve
learned a lot, but you actually have. It feels like you can store a lot more
information and knowledge learning by doing, rather than getting told
what to do. I feel like it’s a lot easier to memorize and learn new things,
rather than try and sit there and get told what it is.
Likewise, S17 describes preferring the “learning by doing” approach, despite experiencing uncertainty about how to accomplish projects.
S17: I feel like I’m gaining a lot more from what I’m doing now, even
though sometimes I may not feel like I’m clear about what I’m doing or
anything like that. The hands-on aspect is deﬁnitely much better than
sitting in lecture halls and doing that sort of thing.
S01 also describes preferring the “learning by doing” approach, stating that, after the program got started, this approach makes it feel like “we’re actually doing
something” as opposed to just talk.
S01: Man, although once that week ﬁnished up though, as we’re going
along, when we ﬁnished up our ﬁrst round of projects, our ﬁrst round of
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design drafting, it deﬁnitely feels a lot more like it’s new classwork. It
seems like we’re actually doing something, in that we’re recognizing what
we want to have accomplished, how we want this to actually work. It’s
not so much the talk anymore, as much as doing which is really nice.
For one student, focusing on learning by doing was a problem. S12 describes
not feeling like the course included learning “real things” because it did not include
dedicated instruction focused on theory without application.
S12: I feel I didn’t learn a lot of things, especially compared to my friends.
In the traditional classroom they learn math, physics, and they take the
tests and do the homework. They have more foundation about theory.
Actually, if you do not have math, no matter how good your hands-on
skills are, you will not be able to design new things and make things
better, so it’s very important for the theory.
...
S12: We really don’t learn a lot of real things. We didn’t learn too many
things here. I talked to my friend who’s in PPI too, it’s just the same.
Yes. Our friends go to take the math classes and science courses and they
learn some real things, but we just come here every day to learn about
nothing, it feels like. It’s kind of a waste of our time.
S14, who had a positive view of this approach to learning, describes the perspective
of another student whose impression was less positive. This student was bothered that
the projects used in class were not speciﬁcally focused on the content of his major, so
that student worried that he would be missing critical information that peer students
in major-speciﬁc classes outside the program would have—that is, the student was
uncertain about whether the learning he needed was occurring. S14 counters the
perspective of this other student by describing how a key beneﬁt of the approach
used in PPI was that it required students to “learn how to learn in a better way,”
which is an important skill regardless of ﬁeld.
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S14: Some of the people in there, I noticed, were very diﬀerent, and
especially like where they grew up and how they were raised and their
thought processes, which was really cool. But the problem was a lot of
them were very critical of a lot of things and very pessimistic about a lot
of things. One guy I know, I probably shouldn’t name names anyways,
one guy I know was very pessimistic about the idea because he was very
worried that he wasn’t getting the stuﬀ he needed for his major because
he wasn’t directly learning, for instance, what I was doing, [my particular
ﬁeld of] engineering and stuﬀ. He wasn’t learning speciﬁcally that. He
was learning all this other stuﬀ.
S14: But what he didn’t realize, like I said before, was that there’s a
bigger message here than just learning Arduino and learning coding and
stuﬀ like that. It was learning how to learn in a better way so that way
you can remember stuﬀ better and that way you can continue this on,
even if you quit this semester and go oﬀ someplace else.

9.5

Learning is Networked
The ﬁfth main characteristic of the program’s learning environment is that learn-

ing is networked. Bertoline and Mili (2013) describe this characteristic, saying that
“Learning in a community with others and from others is an important skill that students need to practice and master. Furthermore it is very eﬀective means to individual
learning” (Bertoline & Mili, 2013, p. 4). When students discussed this characteristic
of the learning environment, they tended to focus on how this approach diﬀered in
that it placed more responsibility on students collectively for their learning than they
were used to in prior classes.
For example, S05 describes entering a project that required knowledge of electronics that S05 did not have. As a result, S05 had to rely primarily on outside research
and on the knowledge that other classmates had to manage uncertainty about this
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project. This was diﬀerent from S05’s experiences in other classes, where this uncertainty is addressed preemptively.
S05: Just like, the lighting project, I don’t know anything about electronics. I didn’t learn anything from the teachers. Like, almost nothing from
the teachers, but more from the Internet or from classmates who know
stuﬀ about it. They did teach me some stuﬀ, but it’s diﬀerent than in
normal classes where they tell you how—because in a normal class, you
know nothing, and then they teach you so you know it. Here, you don’t
know anything, but you have to ﬁnd it on your own. It’s diﬀerent.
S16 liked how the program used in-class time to work on projects, allowing students easier access to peers, faculty, and TAs as resources to manage uncertainty
about these projects.
S16: I think it’s pretty well planned out, our classes and how they work.
I like the fact that we get assigned a project and then we get in-class time
to work on it. And then if we have questions we can ask around and get
help on it, rather than just learning a bunch of stuﬀ and then going and
trying to do it on your own.
Likewise, S17 expressed a general positive view toward working collaboratively and
learning from one another as students. However, S17 also describes being unprepared
to eﬀectively form groups to maximize this ability to collaborate and learn from one
another because the students were uncertain about what to look for in forming teams,
such as the compatibility of group members or what skills they needed to look for in
group members.
S17: Well kind of the way that we started out basing our assembly of
teams, none of us really felt like we learned a lot about the diﬀerent
aspects that we needed to necessarily look for. So we just felt like we were
lost as to what skills we were supposed to be looking for versus what we
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weren’t supposed to be looking for or what we needed to try and make
sure didn’t happen and stuﬀ like that.
...
S17: Or one of the major things was we didn’t necessarily realize one of
the major things we need to look for was compatibility. Does everybody
actually get along well? Do they talk? Stuﬀ like that. Are they willing
to step out and share what they’re thinking or do they hold it back and
is there somebody who’s willing to prod them along a little bit so maybe
they might share or is everybody just introverted and they won’t share.
And stuﬀ like that.
S17: So that was one of the main things we didn’t necessarily cover. And
we sat down the other day and it was, “Do you guys think this is going
well?” And a lot of us were like “I don’t know. Not really,” or something
like that. And so we said all right, we’re going to just start new and, you
know.

9.6

Learning is Individualized
The sixth main characteristic of the program’s learning environment is that learn-

ing is individualized. Bertoline and Mili (2013) describe this characteristic, saying:
The current educational system creates a multitude of silos (departments,
majors). Once a student selects a silo, learning is linear, uniform, and
standard. By contrast, PPI provides an open integrated environment
accepting a diverse set of students who are enrolled together; but the
learning is individualized to and by the student (Bertoline & Mili, 2013,
p. 4).
Student experiences varied depending on the class within PPI. S01 describes how
most of the students had a general set of knowledge to draw on in the more humanities-
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focused seminar classroom, but the experiences of students with the more technical
components of the design lab class were much more varied.
S01: [Design Lab is] diﬀerent than seminar, which in seminar we’ve all had
a background. We all have grammar backgrounds, English backgrounds.
We all have interacted with media of some sort. Everyone, whether they
admit it or not or whether it realize it or not, has a very solid background
in the idea of seminars, of speaking, of communication in some way. But
in Design Lab and building, not everyone has a background in microprocessors, electronics, C programming, ﬂuid dynamics, using piping, using
a soldering iron, connecting things properly, how wires work.
S05 describes an experiencing this variation in background as challenge when S05
did not understand the concepts that were being used to explain course material. In
this particular case there was not enough individualization.
S05: Yeah, I did. They tried to explain me, but even the explanations, I
couldn’t understand because I didn’t know the basics. They were talking
in words I didn’t understand. It’s not the English, it’s the. . .
Interviewer: Right, the concepts.
S05: Yeah.
Individualized approaches can be a beneﬁt when students have diﬀerent amounts
of familiarity with the subject matter, but can also be a challenge—especially when
students who are pursuing diﬀerent major areas of study feel that their individual
learning needs are not being suﬃciently met. S02 describes feeling uncertainty about
whether the students in one area of study, electrical engineering, had enough individualized instruction in the basics of their ﬁeld.
S02: Because with the Design Lab, you do have to. . . it is very individualized and you have to ﬁgure out what you want to learn and that kind of
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thing. I think if they had ILMs for Design Lab for electrical engineering
students, we’re going to talk to you about the basics of electrical engineering and that kind of thing. You have more of an idea of where you’re
starting at and where you need to go from there.
S02: I think if they did something like that, people wouldn’t feel like
they’re. . . I know some people in this last project we had, they just felt
like there was much for them to have to do and so much for them to have
to learn in such a short amount of time that they kind of just started
freaking out that they weren’t going to get the project done in time.
Being comfortable with individualized learning came faster for some students than
others. At a diﬀerent place in the interview S02 describes becoming comfortable with
an individualized approach to learning, but also says that many peers in the program
remained concerned that they would not learn what they needed to know. For this
reason, S02 expresses regret at not doing more to convince peer students who remained
skeptical of the individualized approach to learning.
S02: I think the ﬁrst week, especially after the ﬁrst day, I think I warmed
up to the idea of individualized learning a lot faster than some of my
peers. I think they got concerned that they weren’t going to be learning
enough and that kind of thing.
S02: So the only thing I would have changed is I wish I would have spoken
out more and I would have tried to convince them more that this is a really
exciting prospect in that you get to choose what you learn. You don’t have
to be told what to learn.

9.7

Learning is Global
The seventh main characteristic of the program’s learning environment is that

learning is global. Bertoline and Mili (2013) describe this characteristic, saying:
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We live in a world that is increasingly open and global. Operating successfully in a global society across boundaries, languages, and cultures is
an important component of the social development of the student. The
learning of the student must include a global experience. (Bertoline &
Mili, 2013, p. 4)
This characteristic of the program was barely discussed by students at all. One
student described a project that engaged these goals, but that student’s comments
were focused on experiences consistent with uncertainty and PI brought about by the
need to create an ethnography itself, and not by focus of that project. In contrast
with student comments in previous sections on autonomy and student led learning,
S04 described an extensive focus on teaching content that the S04 felt was easily
grasped rather than allotting time for S04 to engage with the portions of the task
which were not familiar.
S04: So the ﬁrst week, I’m trying to remember, they handed out a project
and I chose to do an ethnography on Senegal, Africa and they were going
over a bunch of general information of logos, ethos and pathos. The ﬁrst
day I got it. Logos is logic, ethos is a persons ethical appeal, like am I
trustworthy or not, and pathos is emotional appeal. So okay, my paper
needs to include these three aspects. I need to appear trustworthy, I need
to have a logical reason, and I need to make an emotional appeal. But
they stayed on that for about three days and that would have been great
time to spend in class working on my paper because I had no idea what
an ethnography was.

9.8

Learning is Purposeful
The eighth and ﬁnal main characteristic of the program’s learning environment

is that learning is purposeful. Bertoline and Mili (2013) describe this characteristic,
saying that “Learning is most eﬀective when it resonates with the students’ sense of
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purpose and hunger to make a signiﬁcant diﬀerence. Problem based learning, service
learning and internships are ways by which learning can be made purposeful” (Bertoline & Mili, 2013, p. 4).
Projects assigned in class were intended to engage students with real world problems in a way that could potentially make a signiﬁcant diﬀerence in the world. One
example of such a project was the culmination project in the design lab, where students worked in groups to design and build a garden box in order to address the
widespread problem of food deserts, which are areas with signiﬁcantly reduced access a supermarket and healthy food (Walker, Keane, & Burke, 2010). None of the
students or faculty members interviewed discussed experiences consistent with uncertainty or PI related to this characteristic of the program’s learning environment,
possibly because the interviews analyzed in this project were timed early enough
in the semester that students had not had much engagement with the culmination
project.

9.9

Conclusion of the Chapter
In some cases students saw the value in the experiences of uncertainty that

emerged as a result of the main characteristics of the program’s learning environment, but in other cases students found the uncertainty more unsettling than helpful.
Students found the degree of autonomy they had in the program to be a shock, especially when combined with student-led learning and the program’s focus on learning
by doing and practicing. Student descriptions of their experiences of uncertainty in
the program touched extensively on all three of these areas. In addition, student
comments seem to indicate that these characteristics of the learning environment
interacted in some interesting ways.
“Feeling like they are learning” was a signiﬁcant challenge for the students in the
program. Students came into the program accustomed to a style of education which
tended to place the responsibility for managing student uncertainty on instructors,
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and where uncertainty was typically managed preemptively through lectures and
assigned readings. Some students did not feel like they were learning without lectures
and assigned readings from instructors to preemptively manage uncertainty.
At times, students characterized the absence of preparatory instruction on key
concepts as an instructor misbehavior, feeling that their instructors were not doing
“real teaching.” Students’ descriptions of their experiences of uncertainty suggest
that students did not feel ready to leave behind dedicated instruction in key concepts
prior to engaging with projects. Students’ also characterized instructors not providing
direction to speciﬁc readings or other resources as an instructor misbehavior.
S04 and TA6 summarize the student experience of transitioning between a preemptive, instructor-driven model of managing student uncertainty and the methods
produced by the characteristics of the learning environment in PPI. S04 focuses on
the diﬀerences between the two approaches:
S04: So I felt like at the beginning I was supposed to know what all that
stuﬀ [was] and I didn’t. Because that’s how a normal classroom would be
set up. I teach you how to do something, and then you go do it. But this
is, you go get frustrated, come and we’ll do it together.
TA6 focuses on the student responses to these diﬀerences:
TA6: It seems like some of them love it and some of them feel like they
aren’t learning anything.
TA6: Yeah. Some of the guys love it, and girls whatever, but the guys are
the ones that mostly talk to me. The people that love it just explain that
they like to have all of the diﬀerent things available, tools and whatnot,
to use. The people that don’t like it are upset because they believe that
they’re just being told to do something and then to Google the answer.
Students strongly preferred the “learning by doing and by practicing” approach,
although some were uncertain about whether what they learned this way would generalize to their own areas of study. Students’ descriptions of their experiences of
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uncertainty did not reﬂect eﬀorts of the program to create a learning environment
where learning was global and purposeful.
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10. DISCUSSION AND RECOMMENDATIONS
Proposals for changes in STEM higher education often include shifting toward competencybased evaluation, project-based learning, and the integration of the humanities into
STEM education (often called STEAM). These speciﬁc changes in STEM education
were all part of a new program oﬀered at Purdue University which was, at the time,
called the Purdue Polytechnic Institute (PPI). PPI was implemented as a layer over
existing organizational structures and characterized by autonomy, competency-based
assessment and transdisciplinary study. The classes oﬀered in PPI have primarily
used a project-focused, “learning by doing” approach. Students enrolled in PPI as
an alternate method to earning degrees that were also oﬀered in traditional programs at the university. Since that time, the PPI program has been renamed Purdue
Polytechnic Educational Research and Development, and now oﬀers their own degree
programs in Transdisciplinary Studies in Technology (TST) and Transdisciplinary
Studies in Engineering Technology. The College of Technology (CoT) at Purdue has
been renamed the Purdue Polytechnic Institute.
With the ongoing process of reform in higher education in ﬁelds of science, technology, engineering, and math (STEM), many institutions are likely to make significant changes to the structures of the programs they oﬀer and in the instructional
approaches used in those programs. These signiﬁcant changes are examples of systemic changes in education (B. L. Anderson, 1993; Carr-Chellman, 1998; Gumport,
2000; Joseph & Reigeluth, 2010; Reigeluth & Garﬁnkle, 1994; Siemens & Matheos,
2012; Thompson et al., 2006). Systemic changes to higher education in STEM have
great potential, but also will be disruptive to programs, faculty members, teaching
assistants, students, and many other groups.
These systemic changes will cause uncertainties and problematic integrations in organizations and their members. According to Problematic Integration Theory (PIT),
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problematic integration (PI) occurs when there is diﬃculty in evaluating the likelihood
of potential outcomes (ambiguity), evaluating the value of those potential outcomes
(ambivalence), or when there is a mismatch between the evaluations of likelihood
and value (impossibility, diverging probability and evaluation). Experiences of uncertainty and PI often interconnect and reinforce one another, both within individuals
and across them (Babrow, 1992, 2001, 2007; Babrow et al., 1998). For ﬁrst-year
students in higher education, the experiences of uncertainty and PIs brought about
by systemic change are added on top of those typical of the transition into higher
education.

10.1

RQ1a: How do Students’ Descriptions of Their Experiences Reﬂect
Problematic Integration (PI)?

Many features of the program contributed to student experiences which were consistent with all four types of PI described by Babrow (2007). Students describe
experiences of PI consistent with ambiguity during their entry to the program—they
were uncertain of the likelihood of preferred and dispreferred outcomes. Students
tended to describe having minimal information about what to expect in the program
when they started and about what to expect from their relationships with peers in the
program. Students expected to experience high levels of uncertainty and ambiguity
while transitioning into the ﬁrst year of higher education, and especially as part of
an innovative program, and these expectations helped them to be more comfortable
with their experiences of uncertainty and PI during this time.
As students settled into the program, they found that it was diﬀerent from their
prior experiences and also diﬀerent in some respects from what they had expected.
Most students were not experienced with a program that relied so heavily on a projectfocused, “learning by doing” approach to education, and which also emphasized autonomy, competency-based assessment, and transdisciplinary study. Students de-
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scribed experiences consistent with PI as ambiguity as a result of their unfamiliarity
with this model of education.
As students gained experience in the program, reducing some of their ambiguities,
they found that some aspects of their experiences with PPI were diﬀerent from what
they had thought they would be. Students generally found that the ways the program
diﬀered from what they anticipated made the program better overall, even when those
diﬀerences were also a cause of uncertainty and PI. These students related experiences
consistent with diverging probability and evaluation due to the program being more
diﬃcult, and being diﬃcult in diﬀerent ways, than they expected when they came in.
Students also reported experiences consistent with uncertainty and PI that seem
to be driven by participation in a program undergoing systemic change. Students
experienced PI as ambiguity regarding the structure of the overall program, its future
success, and whether it was capable of helping them meet their personal career goals.
Most of the diﬀerences that students encountered were unique to their experiences
in PPI. Many of these diﬀerence served to increase student experiences of uncertainty
and PI, especially PI experienced as ambiguity. Students needed to become familiarized with the studio model used in PPI classes in order to reduce their ambiguity.
Likewise, the non-standard grading approach used in PPI also increased ambiguity
for students as a result of student unfamiliarity with it.
The student-directed approach to learning that was used in PPI meant that students were often given an end state for a project, but were not provided with detailed
instructions or training ahead of time to prepare them to achieve that end state. In
engaging with these tasks, students described experiences consistent with PI as impossibility when they did not know how to engage with a project at all, and with PI
as ambivalence when they were not certain about what steps to take or what order
to put those steps in.
However, not all of the diﬀerences students encountered in PPI increased experiences of uncertainty and PI. Students reported that the lower stakes of success
brought about through the competency-based approach used in PPI served to reduce
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their experiences consistent with diverging probability and evaluation, impossibility,
and ambiguity because the success or failure of any individual attempt at a project
had lower stakes. Students’ grades reﬂected whether they ultimately managed to
demonstrate appropriate levels of competency in their skills, not the amount of diﬃculty they experienced in attaining that level of competency. Students also described
experiences with the increased focus on collaboration in PPI that were consistent
with reduced levels of uncertainty. In addition, after time, some students described
adjusting to the the exploratory, student-directed approach used in PPI and likewise
describe experiences consistent with reduced experiences of uncertainty and PI in
these areas.

10.2

RQ1b: What Communicative and Relational Resources do Students
Draw Upon to Manage Uncertainty and Problematic Integration
(PI)?

The communicative and relational resources that students described using in order
to manage their experiences consistent with uncertainty and PI primarily fell into one
of three categories: people, products, and experiences.

10.2.1

Students Turned to People

The predominant groups of people that students describe turning to as resources
to help manage experiences consistent with uncertainty and PI were peers and faculty
members. Students generally did not describe turning to assigned faculty mentors or
family members.

Students Turned to Peers
Students most commonly turned to their peers inside the program to help manage
their experiences consistent with uncertainty and PI. Turning to peers as a resource
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was generally perceived as positive for all involved. Students saw beneﬁts in seeking
information from peers about processes and project outcomes, but also saw beneﬁts in
serving as a resource for other students (Boud, 2001). Although students saw turning
to peers as positive overall, they also acknowledged that it presented some drawbacks
as well. Providing assistance to peers can place an additional burden on the person
who has unique expertise. Additionally, the peers who are most available and willing
to help may not have suﬃcient expertise in the area needed to be helpful. Students
also turned to peers outside of PPI in addition to their peers inside the program.
When students turned to peers outside the program, it was usually as a resource for
experiences consistent with uncertainty and PI that focused on the program itself and
how the program compared to other programs of study in similar areas.

Students Turned to Faculty Members and Teaching Assistants (TAs)
In addition to peers, students described turning to faculty members and TAs as
resources to manage their experiences consistent with uncertainty and PI. Faculty
members had relatively high availability to students due to relatively long class meetings, extensive opportunities of interaction outside the class, and a relatively low
student-faculty ratio. Faculty occasionally worked to make time and space available
during class meetings speciﬁcally to be available as a resource for students to help
them manage experiences of uncertainty and PI both about their tasks in the class,
but also about their course and the larger program.
The availability of multiple faculty in the classroom provided unique challenges for
students, but also unique opportunities. The availability of multiple faculty meant
that students did not have to wait for the one faculty member available to ﬁnish
answering a student question before they would be able to answer another. In addition, because there were multiple faculty available students were able to choose
which faculty member to direct questions to based on who the student would be
most helpful (based on expertise, personal relationships, etc.). However, the pres-
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ence of multiple faculty members also presented more opportunities for faculty to
provide advice and feedback that might conﬂict. Faculty members occasionally provided diﬀerent perspectives or diﬀerent answers from one another when asked similar
questions. (For additional discussion of multiple faculty members, see Section 10.2.1
and Section 10.3.3.)
TAs had much more varied opportunities to interact with students, depending
on their roles. TAs in communication primarily interacted with students when those
students were working toward completing a badge supported by that TA’s speciﬁc Integrated Learning Module (ILM). Some TAs described holding dedicated oﬃce hours
during student work time in regular class meetings to help improve availability. Other
TAs had large amounts of availability to students as a result of supporting open lab
hours.
A program climate characterized by relatively high student autonomy, student-led
projects, and individualized learning meant that faculty had less control over student
projects than they might have in other classes. This, especially when combined with
the faculty unfamiliarity incumbent in oﬀering a new, innovative program, made it
more diﬃcult for faculty members to be well-informed on the challenges that students
might encounter when compared with learning environments where student projects
are more prescribed.

Students Generally Did Not Mention Turning to Family Members or Assigned Mentors
It is also interesting to note who was not mentioned by these students as resources
to help manage their experiences consistent with uncertainty and PI. Although students were assigned to an oﬃcial faculty mentor when they entered the program,
students did not mention turning to these assigned mentors unless that mentor happened to also be teaching the class. Several faculty members and students described
not knowing who their mentors/mentees were or having minimal contact with them.
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Students described being confused by the purpose of the mentor program and the
only students who mentioned turning to assigned mentors relied on them when no
other resources were available to them. Students and faculty members saw signiﬁcant
overlap between their teacher-student relationships and the mentor-mentee relationship. The extensive time that students spent with the faculty members teaching
the classes that they were enrolled in, including regular informal interactions outside
of class, combined with the low student-faculty ratio and the presence of multiple
faculty members in the classroom (see a further discussion about multiple faculty
members in Section 10.2.1 and Section 10.3.3), may have made the assigned mentor
relationship seem unnecessary to students. However, there were no interviews with
assigned mentors that were not teaching a class in PPI at the time of the interviews
that were analyzed in these data. An analysis that included their perspectives may
tell a diﬀerent diﬀerent story.
With the exception of one student, students did not mention turning to family
members as a resource to deal with uncertainty. Although this is interesting, care
should be taken not to infer too much from this absence. Students may not have
mentioned turning to family members during the interview process because the interviews were focused on the program and their general experiences in it. Students
may not have seen any reliance on family members as relevant to this conversation.

10.2.2

Students Turned to Course Products

In addition to peers, faculty, and TAs, students also turned to course products,
such as assignment and badge descriptions, in order to manage experiences consistent
with uncertainty and PI. Many students described frustration about the ineﬀectiveness of using course products to manage uncertainty and PI within this program.
A number of factors limited the eﬀectiveness of this technique for students. Because of the newness of the program, portions of the documentation that students
might need ended up being produced as they became needed. Also, it was diﬃcult
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for students to locate course products due to the wide variety of channels that these
products were distributed in. Some course products were uploaded to the badging
system, some were were sent out by email, some were handed out in class, and so on.
There was not a single consistent method used throughout the program for distributing and storing documentation. As is typical in all courses, some students also had
diﬃculty parsing instructions for assignments and other course products when they
were able to locate them.

10.2.3

Students Relied on Their Own Experiences

In addition to people and products, students also described relying on their own
experiences to manage uncertainty and PI. As described earlier in Section 10.1, students generally believed that experiences of uncertainty and PI were a natural part
of the transition into their ﬁrst year of higher education. In addition, students knew
that they were entering a new program that would be using (and developing) innovative, non-traditional approaches. As a result, students typically expected that their
decision to participate in this approach would entail higher levels of uncertainty and
PI than they would have experienced in a more traditional program.
Said another way, students did not know exactly what to expect from the new
program, but they did expect it to be diﬀerent from their prior experiences—students
were not uncertain about whether or not they would experience uncertainty and PI in
the new program. This expectation to experience uncertainty and PI helped students
to be more comfortable these experiences when they occurred. Students used their
personal experiences during the ﬁrst weeks of classes to orient themselves to the new
program, and reported reduced experiences consistent with uncertainty and PI as
they gained familiarity with the program.
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10.3

RQ2: How do Individual and Organizational Uncertainty Interact
in This System?

There are a number of places where uncertainty clearly cascades through the organizational structures. A number of examples of interactions between uncertain
students, uncertain faculty members and teaching assistants, and uncertainty within
the organization and outside of the organization were included in the results chapters.
Often, these uncertainties were driven by the process of systemic change. Comments
from faculty tended to be directed more toward larger, programmatic and systemic
themes, and comments from students tended to focus more on the classroom experience.

10.3.1

Uncertainty and University & External Systems

The creation of an innovative program which departed from the expectations of
traditional programs resulted in mismatches with systems at the university and beyond which were designed with traditional programs in mind. These mismatches
occurred in several areas, becoming unintentional “roadblocks” to successfully implementing change. Within the institution, expectations related to grades, competencies,
credits, and scheduling caused uncertainty at several diﬀerent levels within the institution which directly impacted faculty members, students, and other institutional
members. The expectations are examples of the sort of institutional processes and
structures that can push back against systemic change (Joseph & Reigeluth, 2010;
Reigeluth & Garﬁnkle, 1994; S. L. Watson, Reigeluth, & Watson, 2007; W. R. Watson
& Watson, 2013).
Uncertainties experienced in one part the university tended to cause uncertainties
in other parts. The perception of some faculty members within the program that faculty members outside the program in its parent college were uncertain about it also
caused frustration for faculty members in the program. Beyond the college, existing
structures designed to help manage uncertainty, including things like schedules and
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orientation sessions, had often not been adapted to address the uncertainties relevant
to the new program, often because those responsible for creating them had their own
uncertainties about the program they would be supporting. As a result these products were sometimes confusing or contained inaccurate information, which promoted
uncertainty for other organizational members down the chain.

10.3.2

Uncertainty Within the Program

Within the program itself, descriptions of experiences consistent with uncertainty
were also common. In the process of bringing the program into existence and ﬁnding an equilibrium between the diﬀerent visions the individual faculty members and
administrators brought into the program resulted in experiences consistent with uncertainty and with all four forms of PI. Faculty members described experiences consistent with uncertainty and PI throughout preparation. These experiences focused
on the themes of planning, classroom resources, and expectations about students.
Topics that were mentioned by faculty during preparation include whether the program would come into existence and what it would look like once it was implemented,
the competencies that students admitted into the new program would have, and the
resources that would be necessary support class projects. Uncertainty during the
planning phase contributed to further experiences of uncertainty as the semester progressed.
Uncertainty about resources during the planning phase, combined with the bureaucratic processes of university procurement, meant that orders for classroom resources occurred closer to the time they would be needed than was ideal in some cases,
occasionally leading to shortages of classroom resources or late delivery. This was also
a problem for students, who needed to react to processes for student procurement that
were still in the process of being established within the new program in order to obtain
the materials they needed to complete their class projects. When combined with the
higher autonomy, individualized learning, and student-led approaches characteristic
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of learning in PPI, anticipating student procurement was more challenging, especially in a new program. These procurement challenges led to experiences consistent
with uncertainty and PI in students as well. Greater attention to the systems design
approach to program design during planning (Joseph & Reigeluth, 2010) may have
helped to reduce these issues.
Uncertainty about the students that would be entering the program during the
planning phase led to faculty members expecting incoming students to have higher
levels of competency in areas such as research, tracking multiple projects, and engaging with common technology (Microsoft Word). The mismatch between the student
competency areas that faculty had planned for initially and the actual proﬁciencies
they observed in these areas as the semester progressed led to a ﬁrst semester where
faculty members often expressed experiencing PI as impossibility. As a result of this
perceived impossibility, faculty members needed to revise and change some of their
plans for activities and projects as the semester was in progress. This may, at least in
part, be a result of systemic change literature encouraging planning for an ideal vision
as a target without explicitly planning for what is likely to actually happen (Joseph
& Reigeluth, 2010). Although TAs were not involved in the planning phase, they also
reported experiences during the semester which were consistent with uncertainty and
PI about the student body as a result of their relatively limited interaction with the
students compared with faculty members.

10.3.3

Uncertainty Within the Classroom

Within the classroom, the most broadly mentioned and discussed subject of uncertainty was the badging process used for assignment grading and evaluation. The
format of instruction, especially co-teaching with multiple faculty members, and empathy for other program members also emerged as additional themes outside that
area.
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Much of the uncertainty and PI that students and faculty members experienced
in the classroom was brought out by other uncertainty and PI in the system that the
students and faculty members were embedded within. Below, there are two excerpts
from interviews, one from a student, and one from a faculty member, that illustrate
how uncertainty outside the classroom impacts the classroom environment. I have
saved these two excerpts for the discussion because, together, they encapsulate the
majority of the themes throughout the dissertation on the experience in the classroom
for both students and faculty.
After discussing experiences of uncertainty in the program, S14 described the
diﬃculty in disentangling positive and negative aspects of the program. In the excerpt
below, S14 notes the systemic nature of the challenges that faculty members and
students encountered, noting that it complicates discussions about what was liked
and disliked about the program because some of the “negatives” of the program were
side-eﬀects of features that S14 considers to be net positives:
S14: So whenever I say a negative, take it with a grain of salt because it’s
not just because of the instructors or just because of the students. It’s
a combination of a lot of things going on. And sometimes the teachers
or students feel bad and they don’t realize it’s because of those diﬀerent
things, so it’s like everything’s connected and not just one set black or
white, good or bad. So that’s why I keep going back and forth with the
bad, good, bad, good, when I’m just trying to stick with bad.
Likewise, F4 describes a similar series of experiences with uncertainty in a series
of paragraphs that touches on the majority of the themes included in the following
sections:
F4: So I’m sort of seeing both ends at diﬀerent times. I don’t have a. . .
F4: The biggest one. . . and I think it’s the thing that I was struggling
with initially myself, just because of where I came into the process, was
how the project’s mapped to the badges, and how all of that structure
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then worked with. . . oh, now we’ve got these extra ILMs, and how do
they ﬁt in this, and how much of this is extra work versus work that’s
truly part of the projects.
F4: And then we’ve turned around and I started that map, and then
[another faculty member] sort of did a variation on it. And we have yet to
turn around and actually share that with the students. Now, the point was
to share that with the students, because one of their biggest frustrations
is, “Where do these things map to the badges, and where do I ﬁnd the
information, and where do I submit, and how am I being able to track my
own progress?”
F4: And I think the only reason I haven’t turned around and just shared
it with the students is just because of where I came into the process, and
so I feel like I’m still sort of feeling my own way into what’s my interaction
with the other four, and what’s sort of. . . you know, you don’t want to
say, “What am I allowed to do?” But there’s a level at which it sort of
feels like, do I feel like I’m stepping too far forward if I do something like
that, and just share it?
F4: And I don’t believe there’s any ill will intent in any of that. I just
don’t know how to react or how to read that, is the biggest issue. Certain
things where it’s like, “Well, that wasn’t what we intended, so we can
change this now.” And it’s like, no, no, no, we have students in the
middle of that badge. Don’t change it, because moving targets are bad.
We’ve frustrated them enough as it is. Don’t move that target.
F4: And so I think philosophically, we’ve got people in very diﬀerent
places for that. [One faculty member] is a much more ﬂuid individual, as
far as, “Oh, well, but no, just do it.” And it’s like, but we told them this,
and you just told them this. So that doesn’t help our own situation any.
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F4: And then Tuesday afternoon’s sort of when we’ve got the break between the seminar sessions. The four [other faculty members] end up. . .
and apparently this had gone on for a couple of weeks, and I would be
involved with students or whatever, so I wasn’t really noticing it was going
on. Having sort of planning meetings. And it’d be like, am I supposed to
be over there with them?
F4: And again, I don’t know if that’s an artifact of when I joined the
process, or if it looks like I’m engaged with the students at the time, and
so they decided to let me just run with that. And I’ve not sat down and
said, “Any particular reason you aren’t coming to get me?”
Both this faculty member and the student above note the challenging nature of
uncertainty in this context. The causes of uncertainty are, in some ways, direct
outgrowths of the parts of the program that they value or are seen as unavoidable
consequences of a process of systemic change that they feel is ultimately valuable and
even necessary.

Themes Connected With Badging and Assignment Grading
Students and faculty members both had signiﬁcant technological problems with
the badging system which contributed to faculty, TA, and student uncertainty in
classes. Instead of a traditional grading system, PPI relied on a system of issuing
badges in speciﬁc competency areas. Once students had demonstrated appropriate
levels of skill in a particular competency area by meeting a list of challenges, they
were awarded a badge. Students entered the program with minimal familiarity with
this badging approach, and as a result the experiences they describe with it are
consistent with uncertainty. Students described needing more scaﬀolding around
assignments and activities in general, though they reported experiencing signiﬁcantly
less uncertainty after earning their ﬁrst badge.
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The largest single cause of uncertainty connected with the badging system was
an inability to see prior attempts. In evaluating student attempts to earn badges,
faculty and TAs only had the option to award the badge or reject it entirely. When
students submissions had only one or two challenges that needed revisions before a
badge could be awarded, the only option available to faculty and TAs was to reject
the badge entirely.
Rejected submissions could not be edited and were not visible to faculty and TAs.
Because faculty and TAs were no longer able to see an attempt after it had been
rejected, there was no way to track which challenges had been met and which still
needed revisions. In the end, students needed to re-submit all of the work for a badge
each time they applied for it, and all of that work may have to be evaluated again,
even if only a few of the challenges had actually required revisions to begin with. The
need for students to re-submit badges until they demonstrated that they had met
all challenges combined with an environment where students set their own pace and
priorities meant that faculty and TAs needed to change their grading workﬂows. In
order to provide timely feedback, faculty and TAs needed to be reactive to student
submissions, rather than being able to plan their workload around grading obligations.
Diﬀerences Between Classes The two major courses in PPI, the design lab course
and the seminar class, both used diﬀerent approaches to implementing the badging
system. In the design lab students were told to focus on their projects and not worry
too much about the badges—that if the students focused on the project, they would
earn the badges necessary as a matter of course. Students in the design lab did not
actually earn any badges until near the end of the semester. In contrast, the seminar
class placed badging much more at the center of the course and students worked
toward earning badges throughout the course of the semester. These diﬀerences
between the two courses caused students to be uncertain about whether they were
making progress toward passing the class in the design lab.
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In both classes there was often no direct correspondence between badges and class
projects, be awarded the badges. Often a project could apply to multiple badges, but
the only way to see the challenges associated with a badge was for students to click
into that badge and read each of the challenges, which made it more diﬃculty for
students to ﬁgure out which badges the work they were doing on some projects could
help them earn.
Dialectics Dialectics were not used as an analytic framework for this study broadly,
but a few dialectic tensions emerged in faculty and TA experiences with badging and
assignment grading. Faculty viewed the badging system as a work in progress, and as
a result their comments focused on ways to improve this system in the future. Faculty
identiﬁed a generalized-localized dialectic tension and faculty and TAs both identiﬁed
a näveté-mastery dialectic tension in the implementation of badging systems. For a
further discussion of the themes in the next two paragraphs, see Section 10.5.3.
Identifying the appropriate amount of speciﬁcity for badges to allow students to
engage in individualized, student-led competency development was an area of uncertainty for faculty. Faculty members described this as a generalized-localized dialectic
tension in determining how student competencies should be translated into badges.
Awarding badges for competencies at the most speciﬁc level is not necessarily useful,
and could result in a large number of badges being available. Creating and evaluating
student performance on such a large number of badges would create a lot amount of
work, and would make the badging system even more diﬃcult for students to navigate while developing their individualized, student-led set of competencies. It could
also limit the ability of students to engage in individualized, student-led competency
development by not having badges available in the appropriate areas due to the work
needed to create them. But, oﬀering general badges glosses over student skills in ways
that are not as useful either and could end up required students to develop competencies in areas that are related, but not as useful for their individualized goals.
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The transdisciplinary nature of the program meant that students would be engaging with a large number of topics and, especially as freshmen, expecting true mastery
of any topic area was unrealistic. Faculty and TAs both expressed uncertainty about
locating the appropriate degree of mastery to expect in awarding badges. For TAs,
these concerns were focused on what the appropriate level of mastery should be necessary to award a badge—“A” work? “C” work? “D” work is passing for an assignment,
but is it enough to demonstrate an appropriate level of competence? Faculty concerns
were more about the level of mastery to expect across the badging system. In the
words of F4 “you can’t be a jack of all trades and a master of one.” True näveté in a
topic area was clearly insuﬃcient, but true mastery was not obtainable in a program
that promoted gaining broad transdisciplinary competency. Locating the appropriate goal for student competence in topic areas was a challenge that was still being
resolved.

Other Themes in the Classroom
Beyond the themes relating to badging and assignment grading, there were a number of other themes in faculty, TA, and student descriptions of experiences consistent
with uncertainty in the classroom. These additional themes included the classroom
climate, including the presence of multiple faculty members in the classroom, as well
as faculty members being open about their own experiences of uncertainty and students & faculty members empathizing with one another.
Students described how the presence of multiple faculty members led to uncertainty. A side-eﬀect of the diverse experiences and areas of expertise that the faculty
members brought tot the class, each of the 2–5 faculty members in the classroom occasionally had diﬀerent ideas about the purpose of assigned projects or had diﬀerent
ideas about how to approach them.
The classroom culture also emerged as a theme in responses. Faculty members
mentioned teaching alongside other faculty members in the same class as one source
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of uncertainty for themselves and for students. An informal-formal dialectic tension
in classroom climates emerged from TA comments. (See Section 10.5.3 for additional
discussion of dialectic tensions and Section 10.2.1 & Section 10.2.1 for additional
discussion of multiple faculty members in the classroom.)
Faculty members described intentionally speaking openly and honestly with students about their own experiences of uncertainty in the new program. Students,
faculty members, and TAs described experiencing empathy for those on the opposite
side of the student-instructor relationship. Students consistently recognized the challenges faced by faculty members in creating a new program in their comments. This
openness and empathy about navigating systemic change is consistent with the developing a learning organization/community (Joseph & Reigeluth, 2010). As a result,
when there were challenges for faculty members in the classroom, students tended to
attribute them to uncertainties driven by the situation and/or the organization which
were part of the process of learning as a community rather than to faculty members
themselves, attributing many of these challenges to the newness of the program and
delayed/missing resources.
Likewise, faculty experienced empathy for students and the uncertainty they encountered. Empathy for student uncertainty was the most universally expressed
theme in faculty responses. Faculty recognized that students in the program were
dealing with a number of sources of uncertainty. The types of student uncertainty
faculty empathized with included the challenges of navigating a new program and
the diﬃculty students can have in recognizing their own learning in project-focused
classes, especially under non-traditional grading systems, in addition to all of the
uncertainties typical of ﬁrst-year students.
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10.4

RQ3: Are Students’ Experiences of Uncertainty Aligned With the
Organization’s Stated Values and Goals?

Results were mixed on student experiences of uncertainty. Students saw the value
in their experiences of uncertainty when those experiences emerged as a result of of
the main characteristics of the program environment, but even then students sometimes found these experiences to be more unsettling than helpful. The experiences of
uncertainty that students described were most inﬂuenced by the interaction of a subset of the characteristics of the learning environment: autonomy, student-led learning,
individualized instruction, and a focus on learning by doing. These four characteristics combined in ways that students were not prepared for, and which represented a
signiﬁcant departure from their prior experiences in more traditional programs.
Students were pushed to learn as they were working on projects, rather than being given preparatory instructions and lessons ﬁrst that they then applied in projects.
This departure from the traditional model of education meant that locating resources
to manage uncertainty about how to meet project outcomes became a student responsibility rather than a responsibility that faculty fulﬁlled for students using tools such
as lectures and assigned readings. Instead, faculty became responsible for helping
students navigate uncertainty management for themselves. Students’ descriptions of
their experiences consistent with uncertainty suggest that students did not feel comfortable leaving behind dedicated instruction in key concepts prior to applying them
in projects. For some students, this approach represented an instructor misbehavior
because their instructors were “telling them to just Google it” instead of doing “real
teaching” (Kearney et al., 1991).
“Feeling like they are learning” was a signiﬁcant challenge for students in the program. Because students were accustomed to a style of education that placed responsibility for managing student uncertainty about how to accomplish project outcomes
on faculty members rather than on the students themselves, they had trouble with
recognizing their own learning without the preemptive uncertainty management they
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were used to. Students strongly preferred the “learning by doing” approach used
in the program, but they were uncertain about their ability to generalize what they
learned on the projects used in the program to their own diverse areas of interest
when they did not see a direct connection between their major area and the project
itself. Some students also stated that the lack of graded assessments, such as quizzes
and exams, increased their uncertainty about their own learning because those grades
were not there as proof of their learning.
Student experiences of uncertainty that were driven by course content, learning
outcomes, and program values seemed to be beneﬁcial overall. Conversely, student
experiences of uncertainty that focused on logistics, the program itself, future outcomes, and so on, were generally not beneﬁcial. This “extraneous” uncertainty also
reduced students’ abilities to accept and process the beneﬁcial uncertainties described
above. Occasionally, even the uncertainty that was fully aligned with program values
and goals seemed to overwhelm students because of the way that these program characteristics interacted with one another in unanticipated ways. The question of how
much uncertainty is too little, too much, and just right for students is still an open
question. Finding this “Goldilocks-level” of uncertainty is likely subject to individual
variation, but would be beneﬁcial in education.

10.5

Recommendations for Research

I argued for expanding the use of uncertainty theories from communication literature into higher education research in areas beyond instructor-student communication. Increases in individual and organizational uncertainty are a necessary side-eﬀect
of systemic change processes, but they may be reduced by carefully managing systemic
change. Likewise, negative consequences of individual and organizational uncertainty
can be minimized by accounting for them as part of the systemic change process.
Interpersonal and organizational communication research have a lot to say about uncertainty, especially the ways that uncertainties are related to networks of human
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relationships. In the following sections, I address recommendations for Problematic
Integration Theory (PIT) and the Theory of Managing Uncertainty (TMU) specifically and recommendations for additional communication theories that these data
suggest might be useful in research on systemic change in STEM higher education.

10.5.1

Problematic Integration Theory (PIT) and the Theory of Managed
Uncertainty (TMU)

This dissertation relied on PIT and TMU to analyze experiences of uncertainty
during systemic change. Both PIT and TMU have valuable perspectives, and integrating these two perspectives and using them as an analytical lens in the context of
systemic change in STEM higher education was clearly productive. Neither theory
has been applied much in higher education research, and these theories have the potential to yield a number of insights in that area. Combined, PIT and TMU suggest
that uncertainty and PI can be experienced at both the individual and organizational levels, and that uncertainty and PI can propagate through social networks,
including within an organization. The way that faculty members, TAs, and students
describe their experiences within these data clearly reﬂect this process of propagation. Additionally, PIT and TMU suggest that uncertainties at diﬀerent levels in
an organization impact the ability of members at other levels of the organization
to manage their own uncertainties. These data also are clearly consistent with this
uncertainty management challenge. Furthermore, these two theories suggest that uncertainties experienced at lower levels in an organization may even have the potential
to make the jump to groups higher in the organization. These data also clearly contain examples consistent with this prediction, such as when high levels of student
uncertainty about how to accomplish projects led faculty members to experience uncertainty about their predictions of their student body in their planning stages and PI
as impossibility about their ability to accomplish course objectives without making
adjustments to their plans.
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Future research would continue to beneﬁt from combining PIT and TMU in research. Uncertainty and PI are closely related concepts which overlap in many areas.
Experiences of PI as ambiguity and ambivalence clearly fall within the boundaries of
TMU, as they are both driven by uncertainty in evaluating either the probability of
an outcome (ambiguity) or the evaluation of an outcome (ambivalence). Although
TMU focuses speciﬁcally on uncertainty, many of its insights and predications may
also apply to experiences of PI as impossibility or diverging probability and evaluation. Insights from TMU may shed additional light on how organizational members
may choose to manage all experiences of PI, not only those driven by uncertainty.
Currently, PIT is primarily a descriptive theory which has not been extended
into making predictions. Future research in many areas, including education, would
beneﬁt if PIT were to be complemented with research on eﬀective ways of inﬂuencing
evaluations of probability and evaluations of value. The ﬁelds of risk communication
and persuasion have many theories that could potentially be applied to complement
PIT in ways which could lead to eﬀective prescriptive recommendations.
Furthermore, application of PIT in this area seems to highlight an oversight in
the labeling of experiences of PI. The experience of PI as impossibility seems to
be subsumed within the deﬁnition of PI as diverging probability and evaluation.
Babrow (2007) states that PI is experienced as diverging probability and evaluation
when there is a mismatch between evaluation of an outcome and perceptions of its
probability, but describes PI experienced as impossibility as occurring when a highly
valued outcome is perceived to be unlikely—which is a clear example of a mismatch
between perceptions of probability and evaluation. For this reason, impossibility
seems to be a special case located at one extreme of the two regions where diverging
probability and evaluation occur (high probability of a low-valued outcome and low
probability of a high-valued outcome). Experiences of PI in both of these regions may
be suﬃciently diﬀerent that they each should have their own labels. At the very least,
if the extreme of one region deserves its own name, the extreme of the other seems
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to deserve its own as well—perhaps “despair” appropriately captures an assessment
of the certain occurrence of a dispreferred outcome.
This proposed additional type of PI was not included in this analysis because it
was beyond the scope of this project, but future research needs to evaluate experiences
of PI as diverging probability and evaluation more completely in order to determine
whether impossibility represents a unique experience of PI rather than being a special
case of divergence. Additionally, future research needs to determine whether impossibility and despair are truly diﬀerent experiences, or if despair is fundamentally just
an alternate phrasing of impossibility, placing impossibility at both extremes of the
continuum rather than only at one, which would suggest that impossibility should
be renamed to reﬂect both conditions. Figure 2.1 showed the relationship between
uncertainty and diﬀerent experiences of PI described in PIT. A modiﬁed version of
this ﬁgure, included as Figure 10.1, shows where despair could be located within PIT.
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High

Uncertain

Estimated Probability

Fig. 10.1. Locating despair as a Problematic Integration (PI) with uncertainty and other archetypal experiences of PI

10.5.2

Education Research

Cognitive Load Theory (CLT Chandler & Sweller, 1991; Sweller, 1988; Sweller,
Van Merriënboer, & Paas, 1998) suggests that there is a limited amount of cognitive
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load that individuals can sustain while learning. Germane cognitive loads, intrinsic
cognitive loads, and extraneous cognitive loads all count toward this total. CLT
may be useful in further research on that touches on uncertainty and problematic
integration in the classroom.
“Germane cognitive load” refers to the load which comes from putting the information into long-term memory, by processing it, constructing schema, etc. “Intrinsic
cognitive load” refers to the inherent diﬃculty of the information itself, which is
generally immutable. Some information is just innately easier to learn than other
information, in terms of the amount of cognitive processing required. Educators generally do not have control over intrinsic cognitive load, although they have developed
a number of strategies to spread that load out over time, such as dividing complicated
problems into steps and teaching each step independently.
In contrast, “extraneous cognitive load” refers to the load which comes from other
sources. For example, selecting poor combinations of presentation mode and topic
can make it more diﬃcult for students to learn information—although it would be
possible to teach geography without having any maps available to the students, it
would take much more eﬀort because of the extraneous cognitive load this approach
would introduce. Educators often have control over some sources of extraneous cognitive load, and minimizing extraneous cognitive load helps students successfully learn
information.
For students in this program, some forms of uncertainty may have been signiﬁcant
sources of extraneous cognitive load. When students worried about how to prioritize
assignments, or why the schedules they were given at orientation did not match with
the actual classes they were taking, or whether this program was the best way for
them to achieve their career objectives, they were less able to focus on classroom
content. Future research in education might beneﬁt from measuring the impacts
of uncertainty on cognitive loads. Likewise, diﬀerent experiences of uncertainty in
the classroom may beneﬁt from a similar system of analysis to that used in CLT,
separating uncertainties intrinsic to covering new content from uncertainties about
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the practices and procedures of the classroom and its members and perhaps also
separating positive experiences of uncertainty from negative ones.

10.5.3

Systemic Change in Science, Technology, Engineering, and Math
(STEM) Education

Uncertainty clearly occurred throughout all levels of the organization in this particular case study, and is likely to occur in all situations where systemic change occurs.
Additionally, there was clear evidence of interaction between individual and organizational experiences of uncertainty and PI. The extensive systemic change in this new
program impacted the abilities of students and other organizational stakeholders to
manage experiences of uncertainty.
Future research on systemic change in STEM higher education should continue to
identify sources of uncertainty and PI. Future research needs to continue to develop an
understanding of when experiences of uncertainty may ultimately beneﬁt students and
serve the goals of an educational program. In addition, further care needs to be taken
to identify how detrimental uncertainty and PI can be reduced by organizational
members and processes during systemic change and how organizational members
manage uncertainty and PI that cannot be reduced.
In addition, there are a few other theories often used in communication research
which seem to have deep connections with the data analyzed throughout this dissertation. Although these theories were not intentionally used as theoretical lenses,
faculty, TA, and student comments seem to connect with them in several places, and
application of these communication theories in future research involving systemic
change in STEM education seems to hold promise. Future research in this area may
be advanced by applying bringing in additional theoretical perspectives. Based on the
themes and content of the data analyzed in this dissertation, I propose three theories
commonly used in communication research that have promising potential in research
on systemic change in STEM higher education in the next three sections.
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Expectancy Violation Theory
Expectancy Violation Theory (EVT), though it was not used as a theoretical lens
in this work, may be a fruitful area for future analysis (Burgoon, 2015; Burgoon &
Jones, 1976; Burgoon & Le Poire, 1993). Although EVT is typically focused on interpersonal interaction, it has been used as a theoretical lens to investigate student
classroom experiences before (Gigliotti, 1987). Just as in their interpersonal interactions, individuals associated with higher education STEM departments undergoing
systemic change develop expectations about how the changed organization will be
during the process of change and after changes are fully implemented. In addition
ﬁrst-year students in STEM higher education have a set of expectations about what
their experiences in higher education will be like. When these expectations are violated, those violations may be either positively or negatively valenced.
Many expectancy violations have the potential to lead to various forms of PI.
Systemic change and organizational entry are areas full of expectations and, as these
processes continue, a portion of these expectations are often violated, in both positive
and negative fashions. While negative expectancy violations have the potential to lead
to PI, not all violations are negative. Applying EVT in situations of organizational
entry and systemic change in STEM higher education is an area of research that
could hold great potential. Smoothing transitions, ensuring accurate expectations,
and promoting positive expectancy violations should be a goal of most groups leading
STEM higher education programs through systemic change.

Dialectic Theories
Dialectic theories were likewise not a planned theoretical lens for the data analyzed in this dissertation. Nevertheless, several dialectics emerged naturally from the
data when faculty and TAs explicitly described their experiences balancing dialectic
tensions—even explicitly naming them as “dialectics” during interviews. This natural
presence suggests the family of dialectic theories (Baxter & Montgomery, 1996; Mont-
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gomery & Baxter, 1998) may prove useful in conducting further research in this area.
Faculty and TAs identiﬁed tensions in the classroom and in program design that are
likely to appear for other programs as well. These theoretical perspectives are likely
to prove useful for future research in systemic change in STEM higher education, and
can draw attention to challenges that those leading groups through systemic change
will need to successfully navigate.

Attribution Theory
In addition to EVT and dialectic theories, Attribution Theory may also prove to
provide useful insights (Graham, 1991; Kelley & Michela, 1980; Weiner, 1996). When
there are challenges in the classroom, as there inevitably will be in any program
going through systemic change, student attributions surrounding those challenges are
important. All three parts of Weiner’s (1996) three-dimensional model of attribution
are likely to be of theoretical interest. For students, whether the locus of control
for the cause of any classroom challenge was internal/external to their instructor(s),
stable/unstable (as in, likely to continue indeﬁnitely or more of a one time thing), or
controllable/uncontrollable will likely impact student perceptions about their future
experiences in the course and in the program.
For example, if students are in a class where there is diﬃculty supplying resources
for student projects, students could attribute this problem to it being a new program
(a cause that is external to both the instructor and the student; unstable, as the
program will necessarily become less new over time; and uncontrollable, because no
one can make the program not be new other than by continuing it). This is likely
to be less of a problem than if the student attributes the same lack of resources to
laziness in the instructor (a cause that is internal to the instructor; more stable, as this
character trait is unlikely to change; and more controllable, because the instructor
could choose to work harder), or programmatic mismanagement (external to the
instructor; stable; uncontrollable). Student satisfaction with and student decisions
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to continue in a program undergoing systemic change are likely to be inﬂuenced in
diﬀerent ways by these diﬀerent types of attributions. Promoting accurate student
attributions for challenges associated with systemic change should be an important
part of managing the systemic change process.

10.6

Recommendations for Science, Technology, Engineering, and Math
(STEM) Programs Undertaking Systemic Change

Finally, there are several signiﬁcant recommendations that can be made for STEM
programs undertaking systemic change which can help students and other organizational stakeholders reduce their detrimental experiences of uncertainty and PI and
manage those experiences which cannot be reduced or avoided. The following sections organize these recommendations into four themes: minimizing avoidable uncertainty, socializing new group members, making resources available to students, and
recognizing that ﬂexibility is necessary. Within each of these themes, I make some
recommendations at the organizational level, the faculty level, and the student level.

10.6.1

Minimize Avoidable Uncertainty

Ensure that you plan and design for everything that can be predicted, down to
the smallest level. It is easy to focus on the large-scale changes that are being made
to the point that little actual planning takes place. There will be many things that
cannot be anticipated or planned for that arise as you implement systemic change
but, if there are also loose ends which could have been planned for, they will add
stress unnecessarily. Work to engage experts with deep knowledge of how much uncertainty students can handle and how much support they will need when working in
the zone of proximal development (Vygotsky, 1980; Wass & Golding, 2014). Careful
upfront planning and design—potentially by specialists or by faculty who have had
professional development in pertinent areas (such as competency and competency assessment development)—is also needed. Plan for and design for what can be predicted
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so that unnecessary ambiguity is avoided as much as possible at all levels, including
the design of instructional materials and activities.
• Organizations—Make expectations and organizational structures as clear as
possible. Set aside time for planning “nitty-gritty” details and clearly designate it. Seek out experts to assist in planning.
• Faculty—Avoid the temptation to be distracted by all of the possibilities of
systemic change and make speciﬁc plans. Prepare lesson plans and assignments
well in advance.
• Students—Seek out as much information as you can from several sources. Do
not be afraid to ask questions.

10.6.2

Socialize New Group Members

Make explicit plans to socialize new group members into the group. Make time
and space available for new members of the organization to develop interpersonal relationships with peers. Students in PPI clearly relied extensively on peers for managing
uncertainty and PI. The nature of systemic changes makes some informal routes of
socialization available to new members, such as reaching out to peers with more experience in the program, less eﬀective because these informal resources have minimal
familiarity with the changed program. With these informal routes being less eﬀective,
the orientation period becomes even more important.
The orientation period, including both formalized orientations and initial experiences in the program, are also signiﬁcantly important for managing experiences
of uncertainty and PI. Ensure that the content of formal orientation materials and
events, such as training sessions, schedules, handbooks, etc., is consistent with plans
for the program now that it is in the process of systemic change. These formal orientation resources were a part of the organizational system which reinforced the previous
status quo, and will likely require updates to support systemic changes. Older ver-
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sions of these materials and events were designed with prior versions of the program
or entirely diﬀerent programs in mind and, unless updated, they could provide new
members with inaccurate information which promotes rather than reduces experiences of uncertainty and PI. The initial experiences in the program during the ﬁrst
week(s) are also an important part of the orientation period. Students in PPI experienced signiﬁcant reductions in uncertainty and PI once they were able to rely on
their own experiences to manage uncertainty and PI. Work to be sure that students
have the ability to interact at some level with any portion of the changed program
which is likely to be signiﬁcantly diﬀerent from new members prior experiences.
• Organizations—Review orientation materials to ensure that they provide accurate information. Plan an orientation session speciﬁcally for your group, if
possible.
• Faculty—Build in familiarization exercises early so that students can quickly
gain personal experience with any unfamiliar approaches used in the class.
• Students—Take advantage of opportunities to build peer relationships early.
Pay attention during orientation sessions, as they are more important in these
cases than they typically are.

10.6.3

Make Resources Available to Students

Ensure that the location of documentation and other student resources is standardized and clear to new organizational members, especially to students. Ideally,
these locations should be easy to locate, easy to navigate, and searchable. In PPI, one
of the signiﬁcant challenges for students to manage and reduce uncertainty and PI on
their own was inconsistent distribution and availability of documentation and other
student resources. Important information was sometimes distributed by email, sometimes through the badging system, sometimes through handouts in the classroom,
and other means. When student resources are distributed in diﬀerent formats and

268
diﬀerent channels students and other faculty members have more diﬃculty locating
them in the future. Reach out to other institutional stakeholders and take action
to ensure uncertainty management resources, including orientation materials, as described in the previous section, are appropriate for your students and your program,
are easy to locate, and are easy to navigate.
• Organizations—Provide a clear location for students to re-locate orientation
materials after orientation. Coordinate with other institutional stakeholders to
ensure student resources are up to date and accurate.
• Faculty—Coordinate with other faculty members, especially if co-teaching, to
ensure that assignments and other resources are distributed consistently, and
are easy for students to re-locate if their copies become misplaced or deleted.
• Students—Speak up and ask when you are not able to locate resources. Double
check that any resources you locate are appropriate for the changed program,
and are not for the previous version.

10.6.4

Recognize That Flexibility Is Necessary

Organizations are complex systems of interacting processes, and instituting systemic change is nearly certain to result in unanticipated emergent complications along
the way. Emphasize to students and other organizational stakeholders that these
complications are a normal and expected part of the process of instituting systemic
change. Streamline bureaucratic processes, such as procurement, and empower organizational members to make short-term adjustments to these processes in order to
resolve issues as they arise. Encourage students and other organizational stakeholders
to remain ﬂexible when they encounter systems and processes changing around them
as new standards and processes are developed to support the changed system. These
new/changing systems and processes are an important part of overcoming structures
which reinforced the previous status quo. Leaving them unchanged may at times be
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more convenient in the short term, but result in pressures which undermine systemic
change in the long term. Ensure that students and other organizational stakeholders
understand that the nature of systemic change may make it more diﬃculty for them
to navigate bureaucratic structures to get answers in the short term, and that these
answers may be in ﬂux as a response to systemic change.
• Organizations—Empower organizational members to make short-term adjustments to processes in order to resolve issues as they arise. Plan to revise systems
and processes as you go in order to react to unanticipated complications.
• Faculty—Understand that processes may not remain consistent due to systemic
change. Ensure that the classes you plan are ﬂexible and can be adjusted if
necessary.
• Students—Remain ﬂexible when you encounter systems and processes changing
around you. Understand that it may be more diﬃcult to get concrete answers
in the short term, but that this will generally dissipate as systemic change
progresses.
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A. EPILOGUE
Immediately after the ﬁrst semester of the new program, approximately half of the
enrolled students decided to transfer into other programs. Students in PPI during
the ﬁrst semester were enrolled in fewer courses outside their program than typical
ﬁrst-year students. This was enabled by the transdisciplinary inclusion of the humanities into the program, which let students meet many of their general education
requirements without taking outside classes. As the program has progressed, students
have started to enroll in larger numbers of classes outside of their area of study, which
is partially a result of classes within PPI decreasing in scope.

A.1

New Degree Options and Changed Program Structure

When PPI began, it was an alternative route for students to earn existing degree options, so a student majoring in Computer Graphics Technology (CGT) could
enroll in the traditional CGT program, or could enroll in PPI and earn the same
degree using a diﬀerent learning approach. Just as the program completed its ﬁrst
year, in April of 2015, the university trustees approved a new undergraduate degree
in Transdisciplinary Studies in Technology (TST, O’Malley, 2015), which was later
approved by the Indiana Council on Higher Education (ICHE) in June of 2015 (Paul,
2015). Students in the program at the time were extended the opportunity to pursue
their original degree option through PPI, should they wish to do so. Alternatively,
students could switch over to a TST degree track, or even double major.
After the announcement of the TST degree, but before its approval by ICHE, the
College of Technology (CoT) at Purdue was renamed Purdue Polytechnic Institute
(Purdue Polytechnic is also used), and the program initially known as the Purdue
Polytechnic Institute was re-branded as Purdue Polytechnic Educational Research
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and Development, also occasionally called the Polytechnic Incubator (Lincoln, 2015).
Many of the students enrolled in the CoT at the time did not approve of the change,
and some started a petition on the change.org website to get Purdue Polytechnic
Institute (former CoT) to revert the name change. This petition eventually gathered
over 300 signatures before being delivered to the college dean and the president of
the university (Kozyrski, 2015a, 2015b; Purdue College of Technology: Revert Purdue
Polytechnic Institute Name to College of Technology, n.d.).
ICHE approved the new TST degree program in June of 2015 (Paul, 2015).
Later on, a new degree option in Transdisciplinary Studies in Engineering Technology (TSET) was also added and degrees under the Purdue Polytechnic Educational
Research and Development group became part of the Technology Leadership & Innovation department within Purdue Polytechnic (the former CoT).

A.2

Changes to Badging and Evaluation

Students in the TST and TSET majors continue to earn badges as part of their
progression through the program. After the ﬁrst year, the overall system of badging
was overhauled to further decouple badges from speciﬁc coursework in the classroom. Students now work toward eight overarching competency areas at the program
level: design thinking, systems thinking, eﬀective communication, envision & execute independently, social interaction & teamwork, ethical reasoning, innovation and
creativity, and application of disciplinary knowledge. A number of sub-competencies
are available within each program-level competency (Purdue Polytechnic Institute,
n.d.; Van Epps, Ashby, Gray, & Exter, 2016). These badges are earned at three
levels, which are targeted to diﬀerent stages in their degree process. Students focus
on developing “emerging” levels of competency during their ﬁrst year, “developing”
in their second and early third year, and “proﬁcient” levels in their late third year
and fourth year. Students are not expected to reach the “proﬁcient” level in ev-
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ery available sub-competency, but should reach proﬁciency somewhere within each
overarching program-level competency (Van Epps et al., 2016).
In addition, students have started to document their projects and competencies
using an e-portfolio, which is updated and maintained throughout their time in the
program. According to the Technology Leadership & Innovation Department, which
oversees both TST and TSET degree programs, students will continue to earn badges
as part of a system of competency-based education alongside traditional programs
based on credit hours. Transcripts issued for graduates will include both competencybased and traditional components, including digital badges and e-portfolios along with
letter grades and GPA for the foreseeable future (Technology Leadership & Innovation
Department, n.d.).
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in the classroom: A collection of GIFTS. Boston, MA: Bedford/St. Martins.
2017 Miller, K. D. (2017). “Working the crowd:” How political ﬁgures use introduction structures. In R. X. Browning (Ed.), Advances in research using the
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Papers Presented
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2014 Miller, K. D. & Lendaro, M. (2014, April). Skunkworks! Teaching activity
presented at the 81st Annual Meeting of the Central States Communication
Association, Minneapolis, MN.
2012 Owlett, J. S., Richards, K. A., Defreese, J. D., Wilson, S. R., Roberts, F. D.
& Miller, K. D. (2012, November). Extending communication privacy management theory: Topic avoidance and privacy rules in military adolescents’ experiences of deployment. Paper presented at the 98th Annual Meeting of the
National Communication Association, Orlando, FL.
2012 Wilson, S. R. Chernichky, S. M., Wilkum, K., Owlett, J. S., & Miller, K.
D. (2012, November). Do family communication patterns buﬀer children from
diﬃculties associated with a parent’s military deployment? Examining deployed
and non-deployed parents’ perspectives. Paper presented at the 98th Annual
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2012 Wilson, S. R., Collins, C. L., Owlett, J. S., Richards, K. A., Defreese, J. D.,
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how it feels: Exploring perceptions of feeling understood among adolescents who
have experienced the deployment of a military parent. Paper presented at the
International Association for Relationship Research Conference, Chicago, IL.
2010 Miller, K. D. & Kopfman, J. (2010, November). The eﬀects of outward communicator traits on complaint perception. Poster presented at the 96th Annual
Meeting of the National Communication Association, San Francisco, CA.
2009 Miller, K. D. & Ferrara, M. H. (2009, November). The speech act of complaining: Preliminary quantitative research. Poster presented at the 95th Annual
Meeting of the National Communication Association, Chicago, IL.

Discussant
2018 Bailey, S. B. (Chair) (2018, April). Musings on “free community college” programs: Faculty from both 2-year and 4-year institutions in the state of Tennessee
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muse on the positive, negative, and unintended consequences of the Tennessee
Promise. Symposium conducted at the Southern States Communication Association 88th Annual Convention, Nashville, TN.
2018 Miller, K. D. (2018, April). Hashtag feedback: Using text expansion to
streamline the process of providing detailed eﬀective feedback. In M. Callaway
(Chair), Musings on instructor feedback: Improving the process and quality of
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